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New 22 x 26 Open 


Turret Lathe 


With cross-sliding turret 


A universal machine for work on bars, forgings and castings 


NO 




















% x 26 Open Turret Lathe with Three-Jaw Chuck and Chucking Tools in position. 


This machine has a stiff geared head which is stationary and is arranged for constant-speed 
drive either by a direct-connected motor bolted directly to the head or single pulley belted 
to countershaft. Sixteen speed changes through gearing in head controlled by two levers and 
multiplier rod. Turret is mounted on a slide of generous proportions, and has both positive 
power and hand-feeds in longitudinal and transverse directions. 


Tool equipment is simple, efficient and universal. 


The horizontal locking bolt has a distinct advantage over the vertical bolt as the tendency to 
lift the turret from its seat is absolutely obviated. 


New Catalogue—‘The Open Turret Lathe’’—now ready. 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis 
516 North 8d St. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montrea 
Toronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama. : 
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Small Tool Department PRATT & WHITNEY (O., Hartford, Conn 


ADJUSTABLE 
REAMERS 


(Patented Dec. 22, 1903.) 
Size Accurately Adjusted Without Regrinding. 


Will go to the bottom of a blind hole as there is no 
obstruction at front end. 


VARIETY OF SIZES. 


Blades of either carbon or high-power steel. 


HIGH SPEED 
DRILLS 


Superior Quality. Uniform Temper. 





IZ f fn 


Regularly made in sizes from to 3" with straight 
or taper shanks. 
Special sizes made to order on short notice. 
These tools are shown in our New Small Tool Cata- 


logue No. 4. 


PRATT 2 WHITNEY CO., 
HARTFORD, CONN., U. S. A. 


VFFICES—Trinity Building, 111 Broadway, New York. Boston: Oliver Bldg. Chicago: Commercial National Bank 
16 North $d 8t. Philadelphia: 2list and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The 
ronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama 











Bidg. Pittsburg: Frick Bldg. St. Louis: 


Canadian Fairbanks Co., 


Ltd., Montreal 
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OPEN BELT SPEEDS | 


RO CONTACT HETWEEN SLEEVE ‘+o SPINDLE 
/ 











15 H.P. but 
delivered not an 
by belt once of 
to belt pull 
cutting on 
tool spindle 





24-inch Patent Headstock. 


If your lathe experience has been confined to the cone pulley 
lathe, with its narrow belt and small diameter steps, you do not 
realize the positive increase in quality and quanity of lathe output 
made possible by a wide belt running over the big diameter pulley 
of the Patent Headstock. 


A finishing cut taken on the open belt speed means a cut more 
nearly round than when taken through the back gears—it means less 
time with the file or grinder—means better work and it means 


more work. 


An open belt roughing cut on small diameter with a good, stiff 
feed (the great amount of belt contact on the Patent Head prevents 
belt slip) means a good, clean cut with less liability to spring the 
work out of true. 


Open belt cuts give the lathe a chance, such cuts are driven 
easily and do not abuse the tool, Not all reduction can be done on 
the belt, but a surprisingly large proportion can be done so with an 
increase of profit where Patent Head lathes are given a show. 


Sizes 14 Inches to 48 Inches. 


The Lodge @ Shipley Machine Tool Company, 


Cincinnati, Ohio, U. 8S. A. 


CANADIAN AGENT—H. W. Petrie, Toronto and Montreal. 

EUROPEAN AGENTS-—Alfred H. Schiitte, Cologne, Paris, Brussels, Barcelona, Milan; Chas. Churchill & Co., Ltd., London, Birming- 
ham, Manchester, Glasgow, Newcastle-on-Tyne; V. Loewener, Copenhagen, Stockholm, Christiana; R. 8S. Stokvis & Zonen, Rotterdam ; 
Schuchardt & Schiitte, Berlin, Vienna, St. Petersburg; Werner Hult, Helsingfors, Finland. 

OTHER AGENTS—Bevan & Edwards, Melbourne, Australia: Richardson & Blair, Wellington, New Zealand; Adolfo B. Horn, 


Havana; W. F. Mackenzie, Mexico City; Andrews & George, Yokohama 
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KEMPSMITH 


Built as an exclusive specialty since 188g, it has rapidly risen and 
constantly improved, and now stands 


The Type of Highest Development 
in Modern Milling Machine 
Construction 


Primarily heavy and powerful; 





—strong in every detail;—neat 
compact and efficient geared feed 
change mechanism;—entire feed 
trippiag arrangement located cen- 
trally at front of knee, controlling 
all feeds by one lever only;—wide 
range of table feeds, automatic in 
all directions. 

Every machine is subjected 
to severe tests before shipment, 
every machine has behind it our 
guarantee that it is built RIGHT, 
inside and out, with as small limits 
of error as can be found on any 
miller. 

THE Ké&essitH MILLER 
WILL TURN OUT THE 
WORK. 


It is at its best in severe, con- 





tinuous service. 


Built in a wide range of sizes and styles. 


Keep the KEMPSMitH MILLER in mind, and 


Send us your inquiries, 


The Kempsmith Mfg. Company, 


Milwaukee, Wisconsin. 


EUROPEAN AGENTS: Selig, Sonnenthal & Co., London, B. C. Agents for Holland and Belgium: R. 8. Stokvis & Zone . 
dam. Canadian Agents: London Machine Tool Co., Ltd., Toronto. Ont . os > H. S. StOKVIS Zonen, Rotter 
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The Gincinnati 


Universal 
Gutter and 


TOOL GRINDER 


A Few Import- 
ant Features: 


Knee Swings About 
GolumntodAny Angle, 


and table swivels about fixed 
centre on slide, bringing work 
into any desired position to 
emery wheels. 


Graduated Dials 


onall swivels and adjustments. 


A Quick Lever Feed 


for sharpening cutters and 
also a slow screw feed for 
other work. Uses Gup-Shaped Wheel for sharpening cutters. 


Has Micrometer BGlevating Device 
for setting cutters or reamers for desired clearance—and on this depends 
the successful working of these tools. 


Some Things It Will Do: 
It will sharpen all manner and shapes of cutters, reamers, etc. Will do 
internal, cylindrical, surface, angular and face grinding. 


it Will Save You Money, 
because it will sharpen cutters, reamers, etc., correctly and quicker than any 
other similar tool. [tis simple and convenient to operate. Any boy canrun it. 


Ask for Treatise Giving Details of Machine 
and Its Operation. 


The Gincinnati Milling Machine Go., 


Gincinnati, Ohio, U. S. A. 


EvUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, Stockholm. Alfred H. Schutte, 
Cologne, Brussels, Liege, Milan, Paris, Turin, Barcelona and Bilbao. Chas. Churchill & Co., London, Birmingham, 
Manchester, Newcastle-on-Tyne and Glasgow. 

CANADA AGENT—H. W. Petrie, Toronto and Montreal 
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Capacity 


to do accurate work more rapidly than others of the same type, is what commends 
Cincinnati Millers to users. They excel in point of aGGuraGy, Gonven- 
ience, strength. They are rugged enough for extremely heavy fast cutting, 
have large bearings, insuring long life. A few features are submitted as evidence: 


The Double Back Gears 


give ample spindle power. 


The Feed Gearing 
will take any cut that the main 
belt will pull and permits instan- 
taneous changing while working. 


The Knee— 


box section, stoutly webbed. 


The Table 
has great vertical depth—webbed 
on the inside—bearings placed at 
“A,” as wide as the table itself. 


Ample and Gonvenient fa- 
cilities for Oilimg. Inside works i i na i a te te 
oiled through Side of table. and Box Section Knee. 
These are only a few of our strong features. There are more illustrated in our 1907 
catalog. Ask for it. 


Side View of Knee. 
End of Table Showing Location of Bearingsat A. Dotted Lines Show Webbing. 


WE ARE MILLING SPBEGIALISTS. 


The Gincinnati Milling Machine Go., 


Gincinnati, Ohio, U. S. A. 


EvrRoPEAN AGEeNTS—Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, Stockholm Alfred H. Schutte, Cologne 
Brussels. Liege. Milan. Paris, Turin, Barcelona and Bilbao Chas. Churchill & Co London, Birmingham. Manchester 
Newcastle-on-Tyne and Glasgow. ce 

CANADA AGENT—H. W. Petrie, Toronto and Montreal 
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“American” Tools 


Are Famous For Their 
Simplicity, 
Durability, 
Accuracy, 








to 28” Stroke 





Shapers—16” 






‘“‘American’’ Shapers are designed and carefully built to 
meet the greatly increased demands and duties now imposed on tools 
of this type. With all the improvements our experts have worked out 

and applied, the ‘‘fAmerican’”’ has become a manufacturing machine abso- 
lutely unparalleled in accuracy, speed, rigidity and convenience of handling. 










““American’’ Radial Drills embody every feature that make them meet, with 
profitable success, every requirement of modern drilling. They have a remark 
able efficiency in severe service and possess all the strong qualities for which 
“American”’ tools are celebrated. 










Give us the opportunity of demonstrating the merits of ‘fAmerican”’ tools. 


Lathes—14”—62” Swing. Radial Drills—2%’ to 7’ Arm. 


100-150 CULVERT STREET, CINCINNATI, OHIO, U. S. A. 
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“‘American”’ Tools 


Are Noted For Their 
Efficient Work With 


5 Lathes—-14” to 36” Swing with Double Back 
Gears and 3-step Cone oO oO e e 


‘“‘American’”’ Engine Lathes are rapid, easily operated producers of absolutely accurate 
work—the kind that brings economy and profit to the highest point. They have our per- 

fected ‘‘patented’’ method of instantaneous mechanical speed and feed 
variation and many other features you should know. 












*“‘American’”’ Planers stand supreme as mod- 
ern metal reducers. They are beyond comparison 
in their facilities for high speed work production 
with modern steels, accuracy of alignments and 
durability. Single or Multi-Speed—Standard or 
Widened Patterns. 
















Gear Head Lathe. 





Pat. All 





It’s worth your while to investigate 
the entire line of 
‘‘American’’ Tools. 






or Motor 
Drive 


NOTICE—To receive new catalog when 
issued, machine tool users piease send 
postal, with company’s name and me- 
chanical officer in charge thereof. 


Get Catalog ‘‘G’’ 


100-150 CULVERT ST., CINCINNATI, OHIO, U.S.A. 
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STURTEVANT 








“MONOGRAM” BLOWER HIGH PRESSURE BLOWER 
Made as Blower or Exhauster. For Pressures For Pressures up to 10 Pounds. Made as Blower 
up to 6 Ounces, and for Medium Volumes or Exhauster 





GENERATING SET—HORIZONTAL ENGINE STEEL PLATE PLANING STAGGERED PIPE ECONOMIZER 
20 K.W. to 150 K.W. Enclosed Engine MILL EXHAUSTER All joints Metal-to-Metal. Not a Gasket. 





HEATING, VENTILATING AND DRYING APPARATUS TURBINE GAS BLOWER 
With Three-Quarter Housing Steam Fan. Single-Stage Turbine. Up-Blast Blower. 








B. F. STURTEVANT COMPANY, Boston, Mass. 


General Offices and Works: Hyde Park, Mass. 


New York Philadelphia Chicago Cincinnati London 651 
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Horizontal Milling Machine. 


Milling Machines— Horizontal, 
Vertical, Portable and 
Multiple Spindle. 

S/otters—Crank, Geared 
and Portable. 

Cold Saw Cutting Machines for 
Standard and Special Work. 


Boring Machines—Horizontal. 
Drilling and Milling Machines. 
Gear Cutters. 

Steel Foundry Shapers. 
Radial Drilling Machines. 
Rotary Planers. 

Keyseat Milling Machines. 


NEWTON MACHINE TOOL WORKS, Inc. 


PHILADELPHIA, U. S. A. 
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The “Flat Turret’’ Has Attained Great 
Range Without Sacrificing Accuracy 





By keeping accuracy and firmness of control always paramount the “Flat 
Turret” has been developed to a point where its working range is exceed- 
ingly comprehensive and at the same time its precision is unchanged and its 
control unflinching. 


For all kinds of duplicate work this lathe is a perfect modern tool. It is 
simple and easy to operate—we teach any good mechanic to run it with big 
results inside of a week. Its wonderful convenience and adaptability are two 
of the strongest points. 


Compared with the Engine Lathe or any other kind the “Flat Turret’’ 
has an immediately obvious superiority. It is the only “Flat Turret’’ Lathe; 
it alone has universal outfit of tools for either bar or chucking work; turret 
gibbed at outer edge; locking pin directly under working tool; slide with double 
stops for each position of the turret, and so on. 


No other lathe can bring you the big profits of the “Flat Turret’’ on 
duplicate work. No other is so well worth your study. 


Ask for details of our guarantee. 


Jones @ Lamson Machine Co., 
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Here Are A Few Profitable ‘Flat Tur- 
ret’ Operations 





Springfield, Vt., U.S.A., and 97 Queen Victoria St., London, E. C. 


Germany, Holland, Belgium, Switzerland and Austria-Hungary; M Koyvemann, Charlottenstrasse, 112, Diisseldorf, Germany 
France and Spain: Ph. Bonvillain and E. Ronceray, 9 and 11, Rue des Envierges, Paris, France Italy Adier & Eisenschitz, Milan 
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Spur-Geared Planers -4—¥. _ 30'x30' 


(In eighteen sizes) éa Spur-Geared 


AND 


Spiral-Geared Planers 


(In fifteen sizes) 





Manufactured 
As An Exclusive Specialty. 








The G. A. Gray Co. 


Cincinnati, Ohio. 


Domestic Agents. 


BOSTON—Hill, Clarke & Co. n n 
BALTIMORE—Carey Machinery & Supply Co. = y X 
1 - 


ICAGO—Hill, Clarke & Co. 
NCINNATI—The E. A. Kinsey Co. . . 
* Carlisle & “les Spiral-Geared 


KE VELAND—tThe Strong, Carlisle & Hammond Co 
TROIT—The Strong, Carlisle & Hammond Co . [ =— “ . ’ 
W YORK—J. J. McCabe. , Sellers Motion 
V ° 


»y ’ 
ZEW ORLEANS—C. T. Patterson Co 


) 
TTSBURG—Brown & Zortman Machinery Co. 
ST. LOUIS—J. W. Wright & Co. 

N FRANCISCO—Pacific Tool & Supply Co. 

LT LAKE CITY—Salt Lake Hardware Co 

sSEATTLE—tThe Caldwell Bros. Co. 


Foreign Agents. 


AUSTRIA: VIENNA—Schuchardt & Schutte. 
BELGIUM: BRUSSELS AND LIEGE—Alfred H. Schutte. 
CANADA: TORONTO—Rice Lewis & Son. 

CHINA: SHANGHAI—Schuchardt & Schutte. 
ENGLAND: LONDON, BIRMINGHAM, MANCHESTER 
AND NEWCASTLE-ON-TYNE—Charles Churchill & Co 
FRANCE: PARIS—Alfred H. Schutte. 

GERMANY: COLOGNE—Alfred H. Schutte. 
GERMANY: BERLIN—Schuchardt & Schutte. 

ITALY: MILAN—Alfred H. Schutte. 

RUSSIA: ST. PETERSBURG—Schuchardt & Schutte. 
SWEDEN: STOCKHOLM—Schuchardt & Schutte 
SCOTLAND: GLASGOW—Charles Churchill & Co. 
SPAIN BILBAO AND BARCELONA—Alfred HH. Schutte. 


I 
I 
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The fact that your milling requirements 
are exacting is all the more reason 
why you should install 


OWEN 


Universal Mills 








rFPrPvVam<=-Z 


They are designed to handle heavy cuts 
with great speed and without the slightest 
vibration. 32 Feeds obtainable without 
stopping machine or shifting belt or gear. 


Write for the Special Circulars. 


THE 


Owen Machine Tool Co., 
SPRINGFIELD, OHIO, U. S.A. 


ALFRED HERBERT, LTD., COVENTRY, Agents 
for England. 

ALFRED HERBERT, LTD., YOKOHAMA, JAPAN. 

DE FRIES & CO., AKT. GES., DUSSELDORF, 
Berlin and Stuttgart, Germany; Milan, Italy, 
and Barcelona, Spain. 

WILH. SONNESSON & CO., MALMO, SWEDEN. 

LOUIS BESSE, PARIS, FRANCE. 


























This Lathe Is The Very Apex Of Lathe Efficiency 


It’s our No, 3 High Power Rapid Reduction Lathe. 

Accurate to a degree, easy of manipulation, practically noiseless during operation; a Sim- 
ple Countershaft; a New Compound Rest; instantaneous Change of Feeds; 6 Variations of 
Feed, all under operator’s instant control—we cannot see how any practical improvement could 
better it. Send for detailed description and judge for yourself. 


THE SPRINGFIELD MACHINE TOOL COMPANY, 
why iy yay mis SPRINGFIELD, OHIO, U. S. A. 


L» lw. Loewe & Co., Berlin, Germany. 
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Plain Radial Drills 
With 
2—2'1,—_3—4—5—6—7 
and 8-Ft. Arms 


Half and Full Universal 
Radial Drills With 
4—5 and 6-ft. 

Arms 














The Fosdick Machine Tool Co., 


Cincinnati, Ohio, U. S. A. 
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THe Fosoicx Macnine Toot Co. 
i CiNCINNATI,O.USA. 
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Nos. 1 and 2 
Horizontal 
Boring, Drilling 
and Milling 
Machines 











STYLE D 














AGENTS—C. W. Burton, Griffiths & Co., London, E. C. Fenwick Freres & Co., l’aris, France Liege, Belgium; Zurich, 
Switzerland; Milan, Italy. Ludw. Loewe & Co., Berlin, Germany. R. S. Stokvis & Zonen, Rotterdam, Holland The Bevans & 
l\dwards Propty, Ltd., Melbourne, Australia Adolfo B. Horn, Havana, Cuba. A. R. Williams Machinery Co., Ltd., Toronto, Ont., 
‘anada. McDowell, Stocker & Co., Chicago, Ill. J. W. Wright & Co., St. Louis, Mo Bailey-Smith Machinery Co., San Fran- 
isco, Cal. L. Booth & Sons, Los Angeles, Cal. C. C. Wormer Machinery Co., Detroit, Mich W. M. Pattison Supply Co., 
‘leveland, Ohio. The E. A. Kinsey Co., Cincinnati, Ohio Somers, Fitler & Todd Co., Pittsburg, Pa. The Fairbanks Co., Phil- 
delphia. John W. Cole, Providence, R. I. W. P. Davis Machine Co., Rochester, N. Y 
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PHILADELPHIA, 


Labor Saving Machine Tools 
| 

















‘ 


SINGLE UPRIGHT STJTFAM HAMMERS DOUBLE UPRIGHT 











Large Cylinder Capacity. Long Stroke. Take Steam Above and Below Piston. 
Quick Acting Bar Under Thorough Control. 
Guides Not Required Below Cylinder. Exhaust Free From Back Pressure. 


Piston Valve Out of Way of Cranes. 
Nominal Capacity is Actual Weight of Falling Mass. 


CRANES INJECTORS SHAFTING TURNTABLES ~ ETC. 








November 7, 1907. AMERICAN MACHINIST 











HITCOMB-BLAIS- 
DELL PLANERS 
have heavy, rigid beds; 
wide, thick tables and 
“SECOND-BELT”’ drive 
that lessens shock and pro- 
longs life of machine. 
They are of perfect propor- 
tions, strongly geared and 
fitted to do either light or 
heavy work with great 
speed and extreme accur- 
acy. 


WHITCOMB 
BLAISDELL 


Whitcomb - Blaisdell 
Lathes, sizes from 13" vo 
24" swing, have nine 
changes of speed, strong, 
heavy feed works; five feed 
changes, instantly obtaina- 
ble, and every other prac- 
tical improvement that can 
help to make them turn 
out accurate work in quick- 
est time. 





Whitcomb-Blaisdell Machine Tool Company, 


134 GOLD STREET, WORCESTER, MASS., U. S. A. 





AGENTS—Hill, Clarke & Co., Boston and Chicago Vandyck, Churchill Co., New York and Philadelphia Thomas & Lowe 
Machinery Co., Providence, R. I. C. H. Wood Co., Syracuse, N. ¥ McDowell, Stocker & Co., Chicago, Ill Marshall & 
Huschart Machinery Co., St. Louis, Mo. Patterson Tool & Supply Co., Dayton, Ohio The W M. Pattison Machinery Co. 
Cleveland, Ohio. J. L. Osgood, Buffalo, N. ¥ H. B. Perine, Seattle, Wash Pacific Tool and Supply Co., San Francisco, Cal. 
Somers, Fitler & Todd Co., Pittsburg, Pa Charles A. Strelinger Co., Detroit, Mich Zimmerman, Wells, Brown Co., Portland, 
Oregon. L. Booth & Sons, Los Angeles, Cal 

FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London, England Fenwick Freres & Co., Paris, France. Ladw. 
Loewe & Co. Berlin, Germany DeFries & Co.. Dusseldorf, Germany Wilh. Sonesson & Co., Malmo, Sweden Van Reitschoten 
& Houwens. Rotterdam, Holland. Williams & Wilson, Montreal, Canada A. R. Williams Machinery Co., Toronto 
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No Caliper or ca e fo 
GISHOLT BORING MILLS 


AVE you ever considered the time it takes to use caliper and scale— considered 
how much more quickly the work could be done if you did not have to stop 
the machine for measurements but could bring the cutting tool exactly to the 


required point while the machine is in motion? Gisholt Boring Mills are equipped 


wt 


ith e . 
2 Micrometer Index Dials 


graduated to .001” on both vertical and horizontal feed screws, thus enabling 
the operator to set the tool quickly and accurately without the use of scale or 


caliper and without stopping the machine. 


Feed Tripping Mechanism 


Note the large dials in the small illustration. Through 
the mechanism controlled by these dials any feed 
in either direction may be positively and automati- 
cally tripped at any predetermined point. 
No necessity for standing over the ma- 
chine so as to be sure and trip the feeds 
at the right place. When the end of the 
traverse is reached the feed will 
also trip positively whether 
dials have been previously 
set or not. 
Seven sizes, 30”, 36”, 42”, 52”, 
60”, 64” and 72”, all equipped 
with these devices. 


Gisholt Machine Co. 


General Offices: 
1315 Washington Ave.,Madison, Wis. 


Foreign Agents :— Alfred H. Schiitte; 
ologne, Brussels, Liege, Paris, 
Milan, Bilbao, Barcelona. 
Schuchardt & Schiitte; Vienna, St.Peters- 
burg, Stockholm, t 
Berlin. - 
C.W. Burton, 
Griffiths & 
Company; 
London, 
Eng. 
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Note the 
Cutting Tools 


When you note the number of cutters it is possible to set 
up at one time on the Gisholt Lathe it is easy to understand why 


THE GISHOLT LATHE 


will finish chucked work so rapidly and accurately. The cutters once set 
enable you to duplicate exactly—quickly. No stopping tomeasure. No 
delay occasioned by changing tools. Everything ready as required for 
the successive cuts. 









It is your work, in your own shop, on which we want to figure. We want to tell you 
exactly what time will be required to do your work on the Gisholt. It will bea 
simple matter for you then to determine whether or not the Gisholt will bea paying 
investment for you. If we think we can save you anywhere from 50% to 100% on 
your present methods, isn’t it worth while to investigate our claims? We have been 
at this business for twenty years or more and have made our claims good in hundreds 
of instances. Why not with you? Isn't this matter worth inquiring about? 


GISHOLT MACHINE COMPANY 


FOREIGN AGENTS: Alfred H. Schiitte, Cologne, Brussels, Liege, Paris, 
Milan, Bilbao, Barcelona Schuchardt @& Schiitte, Vienna, St. Petersburg, WORKS 
Stockholm, Berlin. C. W. Burton, Griffiths @ Co., London, England. é Fl 
Madison, Wis. 
GENERAL OFFICES: 
Warren, Pa. 


1315 Washington Ave., Madison, Wis., U.S. A. 
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a This Book on Tool Grind-f 
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‘y e : This book treats specially 
1a Ing Send for it. of the Tool Grinding prob- 
* y lem. Tool Grinding is an 
fa important end of'your shop work. Poorly ground cutting tools will 
™ do as much to reduce your output as running without high speed 
Re steel. We have made a special study of the grinding of Lathe 
fm and Planer Tools, and this book deals with our System of Grind- 
Bm ing. If you are interested let us send it to you. It is free. 


wt GISHOLT MACHINE COMPANY 


? a General Offices: Works: 
1315 Washington Avenue, Madison, Wis. 
Madison, Wisconsin, U. S. A. Warren, Pa. 
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Vertical 
MILLING MACHINES 


Original in Design 


Distinctive in Quality 
Remarkable in Efficiency 























BECKER-BRAINARD 


MILLING CUTTERS 





BECKER-BRAINARD MILLING MACHINE COMPANY, 
Hyde Park, Mass., U.S. A. 


Machinery Co., Toronto, Montreal, Winnipeg and Vancouver, Canada Ludw. Loewe & Co., Berlin; Bevan & Edwards Propty., Ltd., Melb 
Selig, Sonnenthal & Co., London; Schucnardt & Schutte, Berlin; Vienna, Stockholm, St. Petersburg; 4. H. Schutte, Cologne, Brussels 
Paris, Milan, Bilboa, Barcelona. 


AGENTS McDowell Stocker & Co., Chicago: Chas. G. Smith Co., Pittsburg; J. L. Osgood, Buffalo; A. B. Bowman, St. Louis A. R. Williams 
y > yurne 


Liege, 
360 





Plain and Universal | 
MILLING MACHINES 


Fulfill every requirement 


of Efficiency, Durability, 


Accuracy and Economy. 
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MIANNING, MAXWELL & Moore, INc. 





© 


The Largest Distributors Of Machine Shop Equip- 
ment In The World 


Handling The Largest Stock and Greatest Variety of Labor Saving Machinery. 


” 











SOLE AGENTS FOR 


SHAW CRANES 


Every part of which is produced by and guaranteed by The Shaw Electric Crane Co. They are absolutely 


dependable—always have been—ever since the first Multimotor Electric Traveling Crane was built. It was a SHAW 








Two 65-Ton Shaw Multimotor Electric Traveling Cranes in operation at one of the largest locomotive shops in this 


country. Twenty other Shaw Cranes are in successful operation in the same plant. 


Shaw Cranes are made in all sizes and types but of only one grade of quality—THE HIGHEST. 


Never Buy A Crane Before Investigating The Shaw 


Write For Catalog 


lo or o 
85-87-89 Liberty Street, New York : 


22-26 S. Canal St. 72{ Afch St. 128 Oliver St. Frisco Bldg. Park Bidg. Williamson Bidg. Kirk Bldg. Woodward Bidg. 











Chicago Philadelphia Boston St. Louis Pittsburgh Cleveland Syracuse 
Maiestic Bidg., Detroit Merrill Bidg., Milwaukee Tokio, Japan Mexico City, Mexico 


Birmingham, Ala. 
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Mianninc, MAxwe.yt & Moore, Inc. 
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The Largest Distributors Of “wenn” Machinery 
In The World 


Handling the Largest Stock and Greatest Variety of High Class Machine Tools. 











SOLE AGENTS FOR 


The Dahl Automatic Drill Grinder 


iy 


SS TS a. 
tee we 
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The only automatic drill grinder that grinds a drill by revolving it, insuring accurate and equal grinding. , Grinds drills 


from \4 inch to 3‘) inches diameter, an unskilled operator being able to grind drills at a true angle. 


It Saves Time and Drills 


Write For Leaflet 





85-87-89 Liberty Strcet, New York 


22-26 S. Canal St. 721 Arch St. 128 Oliver St. Frisco Bidg. Park Bidg. , Kirk Bldg. Woodward Bidg. 
Chicago Philadelphia Boston St. Louis Pittsburgh Clevelan Syracuse Birmingham, Ale. 
Maiestic Bidg., Detroit Merrill Bidg., Milwaukee Tokio, Japan Mexico City, Mexico 
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The Largest Distributors Of ““*weninc’°’* Machinery 


In The World 


Handling the Largest Stock and Greatest Variety of High Class Machine Tools. 


SOLE AGENTS FOR 


The Gridley Automatic Turret Lathe 











Manufactured by Windsor Machine Co., Windsor, Vermont. 


. 


Che Gridley method of attaching the tools for each operation to independent slides allows the use of two or more 


too's, one back of another, so that at one movement of the tool slide on the turret work may be performed that on all other 


turret machines requires two or three movements of the turret to do. It allows a design of tool to be used that is rigid at its 


cutting point, and which is of the highest eficiency and the cheapest to maintain; one that will stand a higher cutting speed 


other 


It gives more uniform product, will do work demanding greater accuracy and will do a greater range of work than 


1utomatics. One man can operate 8 machines. 


It Saves 80 Per Cent On Bar Work 
Write For Booklet 








22-26 S. Canal St. 721 Arch St. 128 Oliver St. Frisco Bidg. Park Bldg. Williamson Bidg. Kirk Bldg. Woodward Bidg. 
Chicago Philadelphia Boston St. Louis Pittsburgh Cleveland Syracuse Birmingham, Ala. 
Maiestic Bidg., Detroit Merrill Bidg., Milwaukee Tokio, Japan Mexico City, Mexico 





85-87-89 Liberty Strcet, New York 
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MIANNING, MIAxwWELL & Moore, INc. 








” © 








The Largest Distributors Of “““Wwerinc’’’* Machinery 
In The World 


Handling The Largest Stock and Greatest Variety of High Class Machine Tools. 


Multiple Spindle 
Automatic Turret Machines 


2 —— <a ' =< ol 
= =F: Vr 1 


G. PRENTICE &CO. 
EW HAVEN, COND 





Made also double head—Eight Spindle. 
Adapted especially for finishing all kinds of fittings, small castings and geneial hardware. 


They Do Four and Eight Times The Work of Hand Machines 
Write For Booklet 





85-87-89 Liberty Strcet, New York 


22-26 S. Canal St. 721 Arch St. 128 Oliver St. Frisco Bidg. Park Bidg. Williamson Bidg. Kirk Bldg. Woodward Bidg. 
Chicago Philadelphia Boston St. Louis Pittsburgh Cleveland Syracuse Birmingham, Ale. 
Maiestic Bidg., Detroit Merrtil Bidg., Milwaukee Tokio, Japan Mexico City, Mexico 
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Modern Profit Winners. 














Seti ot 
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Erterieti ott tm i ees 





24-Inch Double Back Geared Instantaneous Change Gear Engine Lathe 
With Double Plate Apron 


On this thoroughly up-to-date lathe any pitch or feed, shown in thé index, is instantly obtainable 
without the removal of a gear. The apron is double plate of the most rigid construction possible; 
studs are made of tool steel; lathe has reverse feed in the head for both feeds and screw cutting, also 
reverse in the apron for feeds, power cross feed, etc. The mechanism is so arranged that longitudi- 
nal and cross feed cannot be engaged when cutting screws. 

We invite the closest inspection of workmanship and material, both of which are of the highest 
standard. 

Our line of engine lathes is designed to handle, most profitably, all the modern shop work that 
requires greatest accuracy and ability to work with perfect exactness and great rapidity with high 
speed steels. Every convenience that facilitates operation has been embodied and all the modern 
features of value have been developed and applied to these lathes. 











INDEX. 
Front Index Handle In Hole...... whee l 2 3 4 5 6 7 8 
Top Index Handle In Hole, 1 Cuts Threads per inch, 1 1 1', 1 1Y; 1‘, 1 1%, 
‘ ‘ “ “ ) ‘ “ ‘ 2 2 2 2 ; 34 3 
; 4 4 53; ( 6 7 
4 8 9 10 11 1l', 12 13 14 
16 18 x) 22 23 24 2 28 
Feeds 5 Times Threads per inch. W. T. Emmes Patent, Aug. 26, 1962, Oct. 28, 1902 





WRITE FOR DESCRIPTIVE CIRCULAR. 


SGHUMAGHBR «& BOYGE,| : 


ENGINE LATHES 18 to 48 INCH SWING. 


GINGINNATI, OHIO, U. S. A. 
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32-Inch Double Back Geared Instantaneous Change Gear Engine Lathe 
With Double Plate Apron. 


This lathe meets every exacting requirement in modern machine shop practice. __ It is built to suc- 


cessfully handle the hardest propositions and to ‘‘toe the mark’’ when it comes to an increased out- 


put at a lower cost of production. 

Consider a few of its striking features. The Index, below, gives the range of feed and pitch, any 
of which are instantly obtainable without the removal of a gear. 

The Double Plate Apron prevents overhang and straining of pinions and studs. The Spindle is of 
75 point carbon crucible steel and runs in phosphor bronze boxes. The carriage has bearing the 
entire length of V’s on bed and is gibbed in front and back. 

Space will not permit the telling of the full story. We want to Arove to you the true value of 
our Lathe in your shop. It’s a secure investment paying big dividends in better, cheaper and more 
accurate work. 











INDEX 
Front Index Handle in Hole......... eee 1 3 4 5 6 i 8 
Top Index Handle in Hole, 1 Cuts Threads per inch, 1 1 I'y 1 lvg 1, 14, 1% 
2 ‘ 3 ; ; 
4 ‘ 
F : ‘ ee “ 8 9 10 1 11 12 13 14 
Feeds 5 Times Threads per inch. W. T. Emmes Patent, Aug. 2¢ 





WRITE FOR DESCRITIVE CIRCULAR. 


SGHUMAGHBER « BOYGLE, 


ENGINE LATHES 18 to 48 INCH SWING. 


GINGINNSATI, OHIO, U. S. A. 
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Carborundum 
Grinding Wheels 


Made at Niagara 


Used the World Over 


There are something like two hundred thousand differ- 
ent sizes and shapes and grades of Carborundum Grinding 
Wheels. 

There are little bits of wheels for the use of jewelers and 
dentists and there are wheels 3 feet high for grinding car 
wheels and other big work of that sort. 

There are wheels for working marble and granite that 
do more work and better work than steel tools ever did—and 
that have practically replaced steel tools in many establish- 
ments. 

And thenthere are wheels to do every other sort of 
grinding work that anybody ever thought of—Carborundum 

does the work faster and better. Accomplishes more 
work in a day—and lasts more days before wearing 
out than any other abrasive material on earth. 

We are constantly making special wheels for special 
purposes. 

We have experts here whose sole duty it is to solve 
grinding problems. 

If you will write us about your grinding requirements 
“i will be glad to tell you just what Carborundum can do 
or you. 


The Carborundum Company 
Niagara Falls, New York. 


London Office, 29 Clifton St , Fiasbury Sq., E. C. 
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While 
this This and 
Tool is one this 
Cutting cuts one 
from from from 
A to D A to ¢ A to B 
° ° 
) 

















It’s the next thing to automatic. 
It’s a big cost reducer. 
Send for Circular B. 
Send for blueprints for 
time estimates. 


Fitchburg 
Machine 
Works, 


Fitchburg, Mass., U.S.A. 


F Ag «: P.&W. Maciellan, Lid 


ry Kelley & C« Mar ea 

hutte, Brussels, Paria 

a; M. Koy ane Dus 

H and .sw eriand 
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A Comparison of 




















THE OLD. Capacity, 2-inch Pipe Tap. 


THE ARM limits the space available for the saddle mechanism to the 
confines of its inner diameter and possesses that strength only 
that can be had from a U-shaped section. 





THE SPEEDS are only S1XTEEN in number and are obtained by means 
of THREE levers. 


THE SPEED BOX furnishes but FOUR changes of speed, each of which 
is transmitted through a friction clutch. 


THE BACK GEARS are located on the ARM and drive through frictions 
operated by 7W£O levers. 


THE TAPPING MECHANISM has to transmit ONE-HALF of the 


pulling power utilized at the spindle. 


THE SADDLE is 11" x 14" and has a bearing on but FOUR surfaces. 


THE BICKFORD DRILL 


Cincinnati, 




















November 7, 


1907. 
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Universal Radials 


THE ARM permits the use of a driving mechanism the strength and durabil- 
ity of which is equal to that obtainable on a plain radial, besides 
exceeding it in individual strength. 


THE SPEEDS are TWENTY-FOUR in number and are obtained by 
means of only 7WO levers. 


THE SPEED BOX furnishes EJGHT changes of speed, all of which are 


posittve—insuring both strength and durability. 


THE BACK GEARS are located on the SADDLE and drive through 
positive clutches operated by ONE lever. 


THE TAPPING MECHANISM has to transmit but ONE-TENTH of 


the pulling power utilized at the spindle. 


THE SADDLE is 15" x 22" and has a bearing on S/X surfaces. 


AND TOOL COMPANY 


Ohio, U.S.A. 


«= 





THE NEW. Capacity, 4-inch Pipe Tap. 
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The 14" Quick 
Change Gear 
“Bradford” 









the smallest to the largest. They all embody all the features that our long experience 


TT: Bradford line of lathes includes the several sizes necessary for handling work from | 


has proved valuable and they stand today the leaders among tools of this class. 


The 14-inch size shown above provides for quick easy operation and its work with high 
speed steels is rapid, accurate and profitable. Fifteen spindle speeds, with three rigid feed changes 
for each speed, can be had without removing a gear—and that's only one feature. Learn the 


others. 





ASK FOR A SPECIAL CIRCULAR. 


The Bradtord 


Cincinnati, Ohio, U. S. A. 
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The 42" Triple-Geared “Bradford” 





LL the requirements of general manufacturing are filled with perfect satisfaction by this 
highly efficient Bradford lathe. It is a fast producer of precise work and has all the 
power, strength and rigidity to withstand the strains of severe high speed steel service. 


A powerful carriage, with long bearings on ways, 18 used in connection with a double 
apron, having non-interfering feed reverse, preventing the engaging of two feeds at once. Com- 


pound rest has both cross and angular feeds. 





If you do general work the features of this Bradford Lathe will interest you. 


ASK FOR A SPECIAL CIRCULAR. 


Machine Tool Co., 








Vandyck Churchill Co., New York and Philadelphia, Eastern Agents Pacific Tool & Supply Co., San Francisco, Cal., 
Agents for Pacific Coast. 

FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow, Newcastle-on-Tyne. Schuch 
ardt & Schutte, Berlin, Vienna, Si. Petersburg, Stockholm. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan and 


Bilbao. F. W. Horne, Japan, China and Far East. 
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incinnati Variable 
Have a Speed 


IMMEDIATE RESULTS 


OU don’t have to wait for months after installing a ‘‘Cincinnati’’ to perceive 
returns. For Cincinnati Variable Speed Planers start “‘doing things’ the very 
day they’re put in operation. 

















You'll notice smmediate resu/ts in an in- 
creased output. A ‘Cincinnati’ will 
work all around two or three old style 
one speed planers—you’ll have to hustle 


to keep it supplied. 


“Cincinnati” Planers instantly give the 
correct speed for any job, thus allowing 
roughing and finishing cast iron, steel 
and brass to be done at the proper speed 
best suited for each. The larger sizes 
permit six changes of speed, while four 
are obtainable on the smaller. There's 
no loss of time shifting around. 


.) 


Motor or Belt 
Drive. Sizes 
24"to 72" square 








««CINCINNATI”’ 





24-INCH 


THE CINCINNATI 


Cincinnati, 





DOMESTIC AGENTS~— Prentiss Tool & Supply Co. New York, Boston and Buffalo 


Co., Cleveland, Ohio. W. E. Shipley, Philadelphia, Pa. Baird Machinery Co.., Pittsburg, 
Denver, Colo Harron, Rickard & MecCone, San Francisco and Los Angeles, Cal. _ Hallidie 
Fairbanks Co., Baltimore. Vonnegut Hardware Co., Indianapolis. Robinson & Cary Co., 


FoREIGN AGents—Ludw. Loewe Co., Berlin, Germany. Vaghi, Accornero & Co., Milan, Italy. 
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Speed Planers 


For Every Need 
GET OUT OF THE RUT 


HERE’S not the slightest excuse for your clinging to out-of-date methods and 

machines. Modern needs and requirements must be met with modern means. 

And enterprising manufacturers who have installed Cincinnati Planers are 
making big money. 


Why not save 50% in time ?— 
The ‘‘Cincinnati’”’ is continually 
doing it for others; why not 
you? 
















The Speed Box will run for 
months without any attention. 
It holds several gallons of oil, 
covering the gears and driving 
hubs, reducing the wear to a 
minimum. There is no noise 
and the bearings are all oiled 
automatically. 


Motor or Belt 
Drive. Sizes 
24"to72" square 





Write forour interesting catalog. 


48-INCH «*«CINCINNATI”’ 


PLANER COMPANY 


Ohio, U. S. A. 


Marshall & Huschart Machinery Co.,Chicago Motch & Merryweather Machiner) 
Pa. W. R. Colcord Machinery Co., St. Louis, Mo. Scott Supply and Tool Co 
Machinery Co., Seattle Cotton States Belting and Supply Co., Atlanta rhe 
St. Paul: Zimmerman, Wells & Brown, Portland, Oregon. 


R. S. Stokvis & Zonen, Rotterdam, Holland. J. Lambercier & Co., Geneva Switzerland. 
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are built in a range of sizes from 34" to 72" to meet every boring mill require- 
ment within these limits. They represent the highest type of Boring Mill 
design and workmanship. 

The essential requisites for rapid and accurate work embodied in Col- 
fetes burn Mills are: Power Rapid ‘Traverse for operating the heads in all 
Spo directions about six times as fast as in the old way and without 

PS effort. Foot brake for quickly stopping table at any desired 
a ea point, quick change feeding mechanism, massive heads, : 
Mtae large annular and vertical spindle bearings insuring ae 
3 perfect running and alining of table, safety provis- 
ion to prevent breakage of gears in event of 
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accident, powerful driving mechanism, rigidity and strength of every part suf- 
ficient to withstand the shock and strain of modern shop practice, and a great 
many other features we would be glad to tell you about. Write us con- 
cerning your requirements. 
EY Estimates and suggestions for economically doing your work gladly 
&2t.  furnished. Send for bulletin of any of the following sizes you are 
eo . interested in, 34", 42", 48", 53", 60" and 72°. £ Pie 











Agee” . % 
YR. Bares Agents:-Prentiss Tool and Supply Co, New York, Boston and Buffalo. McDowell, Stocker sy O73 5 
+ oa . . a - ~ ’ aa a ed 
% eri yo %, & Co., Chicago Brown & Zortman, Pittsburg Strong, Carlisle & Hammond, Cleve hy bP mr 
ite ws = ay lasd. Cotton States Belting & Supply Co., Atlanta Henshaw, Bulkley & Co., en - 









San Francisco Vonnegut Hardware Co., Indianapolis J. W. Wright, St 
Louis. Robinson & Cary,St.Paul. A.R.Williams Machinery Co , Toronto 
European Agents:-Ludw. Loewe & Co., Berlin and London 
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! Va Built Like a Machine Too/—Accurate, efficient, easily operated, it “fad? 
aN stands in a class by itself. No pattern shop should be with- why 
eg t out it. Front support for saw arbor absolutely eliminates vibra- hee 
a tion. Sliding table carrying cut-off rest is light and easily —,#s,x4 


pas handled and does away with the man-killing job of push- tee 
poets ing a heavy table back and forward and also reduces 
liability of accidents. 


—_ Send for handsome 20-page Cata- 
log “B”’ telling all about it. 
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BETTS MACHINE COMPANY, 
WILMINGTON, DEL., U.S. A. 


MAKERS OF 


HEAVY MACHINE TOOLS 


for HIGH SPEED STEEL. 














The Betts 14 ft. Boring and Turning Mill, as arranged with Motor 
Drive for the Straight Line Engine Co., Syracuse, and 
the Solvay Process Co., Solvay, N. Y. 








O 








Vertical Boring Mills— 
Horizontal Boring Machines— 
Planers—Slotters, etc., etc. 

















_) 
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The Best Short Cut To 


Modern Shop Requirements 
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FOR TRUE ACCURATE WORK, STYLE “D” SCREW 
CUTTING DIE HEADS. 








a 





Their use on Screw Machine or Turret Lathe is a positive guarantee for greater profits, 
increased output and a higher quality standard. Their action is automatic. No running 
back after each cut; they are Self-O pening and Adjustable. Will cut any diameter from 
the smallest screw up to 4! 6 " bar, right or left threads, standard or special pitch, to any 
length. Try them, they ll reduce the cost of thread cutting to a minimum. Tell us the 
range of thread cutting to be done, also diameter of turret holes, and we will recommend 


the proper tool. 


THERE’S NO SENSE 
IN BREAKING TAPS. 


You can stop this money losing habit by using the GEOMETRIC 
IMPROVED REVERSING TAP HOLDER. Applied like 


any ordinary Drill Chuck and worke with equal efficiency in either 





an upright or horizontal position. The holders are so sensitive that 
it's impossible to break taps. The shank fits the spindle of any drill 
press or lathe. No reversing belt or special taps required. If you 
have our Holder you also have an excellent tapping machine in 
the bargain. 














THE GEOMETRIC 


NEW HAVEN, 








ForEIGN AGentTsS—Chas. Churchill & Co., Ltd. London, Birmingham, Manchester, Glasgow and Newcastle-on-Tyne. Alfred H. 
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Profits Is To Meet 
With Up-To-Date Methods 














THIS ADJUSTABLE COLLAPSING TAP IS A TIME, TAP 
AND THREAD SAVER. 


It works all around an ordinary old-style tap, and leaves a perfectly finished job. Saves all the valu- 
able time formerly wasted in backing out. The chasers recede automatically when the hole is 
tapped to the desired length, allowing the tap to be withdrawn af once. This guarantees protection to 
the tap and thread preventing injury to either. 

If you re using old-style taps with their laborious “backing-out™ methods, you re cheating yourself out 
of profits that should come your way. So change now. 

Send us blue-prints of the work and as complete information as possible of the machine to which the tap 
is to be applied and we will advise right size to meet the requirements. 


OUR ADJUSTABLE HOLLOW MILLING TOOL 
PAYS ITS COST. 


This is fact, not fiction. If you have large quantities of duplicate work to do, THIS IS THE 
TOOL that will guarantee accurate results and dig its way out in the shortest time, at the minimum 
of cost. 

You can get the right diameter with ONE CUT. Works right up toa shoulder, is instantly adjusted 
and mills work of any length. Pays back its cost in double-quick order. After you ve used it awhile 
you wouldn't part with it for ten times its cost—if you couldn't get another. 

































TOOL COMPANY, 


CONNECTICUT. 


Schutte, Cologne, Brussels, Liege, Paris, Milan and Bilbao. Schuchardt & Schutte, Vienna, St. Petersburg, Stockholm and Berlin. 
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YOU DON’T WASTE A MINUTE 


In Getting Ready 


or in grinding ycur tools quickly 
and efficiently, if you are wise 
enough to install in ycur shop the 





Blount New Improved 
Wet Tool Grinder 


(Either Belt or Motor Drive 


The main bearings are long and 
self-oiling, and the machine;may be 
run constantly, without injury, to 
avoid loss of time in starting and 
stopping. 


Besides this, a constant water 
supply is guaranteed because our 
vertical centrifugal pump keeps the 
wheel wet to just the proper degree, 
No dirt or grit can get in and no 
water is thrown out to wet the floor. 
If you care to get the best grinding 
most economically, get a line on 
the Blount. Catalog? 


J. G. BLOUNT CO., Woodland St., Everett, Mass., U.S.A. 


De Fries & Co., Milan Cc. W. Burton, Griffiths & Co., London Adamsen & Laurantzen, Christiania. R. W. Stokvis & Zonen, 
Rotterdam Takata & Co., Tokio, Japan F. G. Kretchmer & Co., Frankfurt 


























Here’s the New Lathe Whose Every Feature is 
a Feature—Built for Results 


Gur 16” x5’ lathe will turn 
a 6” shaft as easily as the 
ordinary 24” machine and 
will take 38” between centers. 
It has sixteen changes of 
spindle speed without the use 
of variable speed counter- 
shaft. <A table gives the cor- 
rect diameters to be turned at 
various cutting speeds—no 
cut meter needed. Forged 
steel gearing and face gear at- 
tached to chuck or face plates. 
No tortional stress within 
spindle under heavy cuts. 
Apron double webbed and ” 
circular pitch rack pinion 
bearing direct in carriage. 
Forty feed changes from 2 to 
112 instantly obtained. Any 
special thread can be cut. No 
gears within bed. Arranged 
for belt or any kind of electric 
drive, Taper attachment 
added at any time. Powerful, 
accurate, convenient and dur- 
able. Investigate and com- 
pare our lathe with all others 
16”x8’ SCHELLENBACH ENGINE LATHE. before buying. 


The John B. Morris Foundry Company, 
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NILES 
BORING MILLS 











a 10913 


12-ft. Niles Boring and Turning Mill. NO BELTS. 
Height under tools, 72 inches. Traverse of bars, 48 inches. 


tool bars out of the way of work 
removable from the bars and arranged tohbold facing or side tools with equal facility. 


This machine swings 146 inches 
Counterweight chain in rear of the 
Tool holders are solid steel forgings, readily 
Eight changes of vertical and horizontal feed entirely independent for each head both as to amount and direction 
arched between the housings and controlled by power 


Cross rail is of great depth, box girder in form, strongly 
arranged for motor drive at any time. 


Niles mills are convertible so that belt driven machines may be easily 


NILES-BEMENT-POND COMPANY, 


Trinity Building, 111 Broadway, New York, U. S. A. 


OFFICES: 
ston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 2ist and Callowhill Sts, 
Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali- 


birmingham, Ala: Brown-Marx Bldg. Agents : The Canadian Fairbanks Co., Ltd., 
fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal. 


"0 C Yokohama, Japan. 


, and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 
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Machine 
Tools 





Planers. 


Lathes. 10 in. to 125 in. swing. 


> a — 


© 








Electric 
Cranes 







Radial Drills. 3 1-2 to 10 ft. arms. Niles Mills. 30 in. to 30 ft. swing. Vertical Drills. Up to 60 in. 


NILES-BEMENT-POND COMPANY, 


TRINITY BUILDING, 111 BROADWAY, NEW YORK, U.S .A. 


OFFICES: 


Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia : 21st and Callowhill Sts 
Birmingham, Ala: Brown-Marx Bldg. Agents : The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal 
70 C Yokohama, Japan. 


F. W. Horne 
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BEMENT HAMMERS 


Built in a variety of sizes and types. All parts inter- 
changeable. By means of single lever and amount of 
steam used every de- 
sired variation in Jength, 
position, rapidity and 
force of blow can be 
















obtained. 


Write 
for Steam 
Hammer 


= Catalog. 






Double Frame 





Steam Drop 


Single Frame 


NILES-BEMENT- 
POND COMPANY, 


Trinity Building, 
111 Broadway, New York, U.S.A. 


Steel Tilting Double Open Frame 
OFFICES: 
ston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. 
rmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver, Agents for Cali- 
‘nia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 
C Yokohama, Japan. 













Philadelphia $ 2ist and Callowhill Sts, 
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SLOTTER 











GEARED TYPE 


24 to 68 Inch 
Stroke. 


CRANK TYPE 


6 to 37 Inch 
Strole 





1624 


22-Inch Bement Slotting Machine Motor Drive. 


Have counterbalanced cutter bar with Whitworth quick return, and adjustment 
for any length or position of stroke. Circular table, with hand or power, long- 
itudinal, transverse and circular variable feeds. 


NILES-BEMENT-POND COMPANY, 


Trinity Building, 111 Broadway, New York, U.S. A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill St 
Birmingham, Ala: Brown-Marx Bldg. Agents : The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cal 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisc , Cal., and 14-8 North Los Angeles St , Los Angeles,Cal F. W. Horne, 
70 C Yokohama, Japan 
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Special Forging Cold Saw making cut in open end 
Locomotive Connecting Rod. 














Steel Foundry Cold Saw at work in the Steel Foundry of the 
Bethlehem Steel Works. 
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NEWTON MACHINE TooL Works, INC. 


PHILADELPHIA, U. S. A. 
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| Only “Flat Turret” Lathe | 


in existence is the Jones & Lamson ' 
machine,and its many exclusive features | 

make it a profitable study for any man 
who has large quantities of duplicate 
work to do. 

For instance, the Cross Sliding Head, 
shown here, is undoubtedly the best 
form of self-contained speed variator 
ever devised; lower half of all run- if 














ning are submerged in oil; there are 
10 stops which positively arrest travel 
of head, and many other advantages of 
interest. 

Get the “Flat Turret’’ story. 














See pages 12 and 13 of this 
issue for further details. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VT, U, S. A., AND 97 QUEEN VICTORIA ST., LONDON, E. C. 





| 














Horizontal Boring Machines 


3 The The Business 
BINSSE MACHINE CO.,!! Telegraph Code 


' NEWARK, N. J. 





(5x7—Leather $7.50 Net Postpaid). 





Wwe. H. 9 — ” ‘ " . 
ELECTRIC. -racmavans PFHE WORST CODE 


RECORDING OR INDICATING FOR HARDEN- 7 , j ~ 
ING, TEMPERING AND ANNEALING Tt for lovers, family correspondence 
PRACTICAL FOR EVERY DAY SHOP SERVICE and those who like big code bills. 


Fully Guaranteed. Send for Circular. 


gi aang THE BEST CODE 


45 Vesey Street, - - New York. 








for those who manufacture, whodo 
business in a business-like way, 
who appreciate accuracy, clearness 


Black Diamond Files and Rasps pre 





‘ 
PERFECT ALWAYS We believe absolutely in this code. 
Twelve Medals Awarded at International We are backing it in earnest, and 
Expesitions everyone of its daily-growing list 


of users is with us. 
THE CODE OF THE FUTURE 


Send for Our Special Limited Proposition. 


Ma 


a 


<n0oe 








For Sale Everywhere 


Copy of Catalog will be sent free to any interested {ile user H | B L P U B LIS H ING CO. 9 


on application 
505 Pearl Street, New York. 


G. & H. BARNETT CO., Phila., Pa. 
6 Bouverie St., London, E. C, 









































results of this test 


November 7, 1907. 


AMERICAN MACHINIST 


647 


_argest Ant-friction Thrust Bearing Ever Made 


Design, Construction and Test of a Roller Thrust Bearing Car- 


rying a Load of 150,000 Pounds. 


Other Large 


Thrust Bearings 





EDITORIAL CORRESPONDENCE 


Che largest roller thrust bearing ever 


ide was installed about two years ago 
5500-horse-power turbine gen 
itor, designated as unit No. 16 of 
No  # of the Niagara Falls 
Niagara Falls, N. Y 


iter Over two years of continuous run 


der a 


wer house 


»wwer Company, at 


ng the bearing was subjected to a severe 
d final test during July of the present 
ar. Its 


construction and the 


be treated of in 


design, 
will 


if control of the governor is lost, it may 


reach twice that speed, or 500 revolutions 
per mmute 
[The following specifications for the 
I 


tests, which the bearing was 


meet, are extremely severe and are in- 
tended to cover all 


\. With 


the balancing piston, start the machine at 


possible contingencies 
normal working 
50 revolutions per minut 


hours; then raise the speed to 75 revolu 


] l ce li | sible, carry 
thie pre 4 t ‘ . wit ‘ ] | f 6000 
e-pow 

LD. R t pt r ler the bal- 
ancing piston by de ments of five pounds 
per square 1 ntil the water is entirely 
cut off fron er pis Maintain 
the speed at 250 1 s per minute 
and run for one hour under each pres- 
sure, as in ted above, with full load 
on the ax itor 


























FI¢ I wo W 


tail, together with several other bear 


gs made by the company which carried 
rough this noteworthy engineering per 
Standard Roller 


rmance, namely, the 


searing Company, of Philadelphia 


ECIFICATIONS FOR TESTING THE NIAGARA 


FALLS BEARING 


Under normal conditions the rotating 


d upon this bearing is 156,000 pounds, 


t under extreme conditions of head and 
il water levels, the load on the thrust 
iy be increased by suction, ete, to a 
tal of 190,000 pounds. The normal 


peed is 250 revolutions per minute; but 


ASHERS AND A CAGI D A N FA S 


tions per minute and run for 


two hours. 


Continue this process wm speed has 


reached 250 revolutions per minute 
B. Raise the speed as rapidly as pos 


sible to 350 revolutions per minute; run 


for five minutes and then reduce the speed 
as rapidly as possible to zet 

Cc Raise the speed quickly t 250 
revolutions per minute with the normal 


ies - he hala: ; 
working pressure on the alancing pis 


ton; run for one determine 


whether or not the bearing is in proper 


he test B 


running condition after t hen 


apply load to the generator in increments 
running for one 


of 1000 horse-power, 


I Drop the ( d W 
the speed to ris if is the governor 
will permit under its normal adjustment 

Cyrpe or BEARING WuHuicH AS TO BI 

Ry \ 

lr) origmal thrust bearing f the 
Niagara turbine wer mposed of heavy 
cast-iron disk ‘ ely faced and pre 
vided with oil groove These grooves 
ran to the circumferences lhe bearings 
were inclosed in tight casings and were 


provided with dead lights through which 
the bearings and the thermometers in the 


oil could be observed. Oil was furnished 
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pounds pressure by a set of 
thrust. If 
oil supply 
disks 
When this happens, it 


at about 50 
Cal h 
the 


rust 


triple-acting pumps for 
or otherwise, 


“ast 


by accident, 


is cut off, tl iron tl will 


1¢ ( 
burn out at once 
the casings and disks, 


inserting new disks 


involves r¢ 
lifting the 
All this is 


volving the Ik 


Moving 


shaft and 


very expensive, as Well aS 1n 


ss of the use 


of a 5500 horse 


power generating unit for a period of at 


least 24 hours. 

In order to lighten the duty upon the 
thrust bearings a balancing piston is fitted 
to each shaft, designed to counterbalance 
the entire weight of the generator, shaft 
and runnet The water pressure used in 


this balancing piston is about 55 pounds 


per square inch, and is so arranged that 
it can be adjusted by means of valves as 
required. Should this pressure fail, the 


entire weight of the machine, aggregating 
at least 190,000 pounds, is thrown upon 
the thrust bearing 

The advantages, along the lines of re 


liability of operation, which would result 
from thi 
friction 
There 


standpoint of ec 


installation of a successful anti 


thrust bearing are easily seen. 


would also be advantages from a 


momy 


DESIGN OF THE ANTI-FRICTION BEARING 


Fig. 1 is a half-tone illustration of two 
washers and one roll cage of a bearing 
duplicate of the one wh 


Niagara Falls. Unf 


ible to show an illustration of 


which is a ich was 


installed at rtunately, 


we are Ul 
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the particular one which is in service. 
Its details, however, are shown by the 
line engraving, Fig. 2, and roll details 
by the line engraving, Fig. 3 


Referring to the cross-section in Fig. 2, 
to consist of three 
the 


the bearing will be seen 


large washers, two cages containing 
: 


rolls and two bands containing the roll 


thrust balls lhe size of this bearing can 


iated by noting the outside diam- 





rings, which is 36 inches. The 


shaft hole is 1215/16 inches in diameter 
The washers are made of machinery 
steel case hardened, and are 34 inches 


diameter and 2% inches thick. 


outside 


washer is made in two. sections, 


‘ fitted 
both Figs. 1 and 2 


acl 
as shown by 
are held 


and a threaded 


ccurately together, 


rhe sections 


together by two screws 


dowel at each joint, as shown in the upper 


rig. 2 


right-hand corner of 


The rolls are carried in 


te / 


{| 


ies 





t 
¥ 
t 


FALLS 


2. DETAILS NIAGARA 


OF THE 


FIRST 








November 7, 1907. 


but two of the grooves contain five rolls 
hese exceptions are at the joints between 
the sections of the cage and contain four 
rolls 
fastened 


The 


each. The sections of the cage are 


together screws as shown 


by 
outermost roll in each groove has a 
Inti 


inches in diam 


its outer end. 


fits a ball 1% 


spherical 
tl 


recess in 


1s recess 





eter, to form an anti-friction bearing t 
receive the tangential and centrifugal 
« l - 
— en.. s 
~ 
\ 
i > 
t 
i“ N 
OF THE ROLLS 


The for 


a soft-steel ring which 


thrust of the rolls other seats 


these balls are in 
is made in halves, completely surrounds 
the cage and 1s fastened thereto by means 


of countersunk head screws 


On the under side of each large roll 
cage and close to the center hole is a 
small auxiliary roller thrust bearing 


Ch It is 
of the same general design as the larger 
Che one of 


bearing washers on the bottom 


is carries the weight of the cage. 


bearing rolls run between 


the 


and 


larg 


a hardened-steel ring on the top. They 
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6050 
ing was in clear water. Ilhe joints were 
then very carefully ground to a perfect 
fit As the rolls pass over this joint it 
was, of course, essential that the two 
pieces should be most accurately fitted, 


to form no impediment to the rol 


1s 
ling action The washers were then very 
carefully ground on both sides, the grind 
ing being done a little at a time on each 
] } 1 ] hat 
ile [hey were reversed in order tha 


e heat of grinding might not warp or 


pring the piece Che limit of accuracy 
which was set on this grinding was trom 
0.0002 to 0.0005 of an inch for the thick 
ness of the disks and for the parallelism 


of the two surtac¢ 

When we consider the size of this piece, 
34 inches in diameter and weighmng 540 
pounds, in connection with the accuracy 
which was demanded, it surely presents 
an excellent piece of workmanship 

Fig. 3 shows details of the four kinds 
of rolls It will be noticed that there are 
two different thicknesses for the uniform 
diameter of 2 inches The reason for 
this is to allow an arrangement of the 
rolls so that they will not track, or in 
other words so that the entire working 
surface of each washer shall be acted 


upon by rolls for some part of each revo 


c 
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FIG. 5 4 LATER DESIGN OF A ROLLER THRUST BEARING 


tion. The end rolls of each group are’ for both rolls and balls is a special alk 


recessed for the ball, as we have indi- steel which 
cated The ends of each roll are spher class of set 


ical, and both these spherical surfaces 88 rolls in « 


nd the cylindrical surfaces are accurately and 176 roll 


ground to dimensions. Each spherical of accuracy 
surface is slightly flattened at the ends’ ers, namely 


of the axis of rotation Che material used inch 


OOO0C¢ 
OQ © ( 





DETAILS OF LARGEST BALL THRUST BEARING EVER MADE 


has been developed for thi 


vice Chere are 18 balls an 
‘ach cage, or a total of 36 bal 
s for the bearings. The limit 


are the same as for the was! 


from 0.0002 to 0.0005 of a1 


| 
a 
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TESTS OF THE BEARING 


shows plotted from the 


Fig. 4 


sults of a test rt 15 to July 





inclusive, 
a.m., July 


n + 


1907 run, from 


19, to I p.m., July 23, 1s of 
[his is a period of run 
At the 


150.000 pounds 


interest 


1OoS continuous nours 


mo of 


irt the entire load of 


is thrown on the bearing during a 


minutes During the first 


15 


running, the bearing temperature 





eased from 96 degrees Fahrenheit t 
degrees Fahr« eit, Wl considerable 





have followed the changes in tem 

re of the oil supply, which in tur 

s affected by the changes in tem 

rrounding air [he 

re rect rded 1S only 

eit 1 temperature 

be ch: racteri ed is 

s of the curve, after 

initia! rise, the tempel! t r drops t 
12 degrees Fahrenheit These tempet 
ires, considered 1n « nection with the 


| supply, which was ot 


pel 


ninute, and with its rise in temperature 
while passing through the bearing, whicl 
veraged about 15 degrees Fahrenheit 
show that a very slight amount of tri 


tion existed in the 

Che 
wear of the various members of the bear 
of the 


following notes 


1 


abstracted from the log 
rhe 
the center, or 
vf the 

erst d by 


thickness at different pon 


ng are 


t 


top washer, at a point neat 


not been trav 


washer which has 

rollers, measured 2.165 inc 
ts of the circum 
ence he path of the 
points which had been worn 


rollers, measured 2.1645 inches 


Che 
and 


f the 
first-class 
marks 
worn but 


to be 


washer 1s in 


but a 


thickness 


ndition has very few 


face It is apparently 


this wear seems 


throughout 


and 
distributed the bear 


g surface 


top cage 


The rollers in the 


maition 


ends, but 


rently in good c They are 


lightly worn on the not a great 
deal more 


} 


than when they were inspected 


yout a year ago. They vary in diameter 


hes. Tl 





grinding 


the original 


within o.ooo1 of an inch of being round 
he balls in the upper cage vary In SIZ 
I ! 248 to 1.250 ches 1 lamete 
riation of 0.002 ‘ Chev a measure 
ind is tat is tl leasuring devices 
ere able to determine 
The groove in the brass cage for the 
ers is slightly we in some places 
rly 1/64 inch on the drag sid Phe 
<ternal band that holds the rollers and 
Ils in position 1s in ss shape 


pparently as good as 
Che 


very 


upper face of the 


og 1 col 
goo ( di 
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The Power Cost of Elevating 
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MACHINIST 


or Cutting Tools— 


Giving Detailed Instruction for Forging and Grinding Tools 
According to F. W. Taylor's Standard Shapes and Sizes 
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TA Y LOR 
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| mn tim ) me there have appeared ard as to tl relat Vi e of tool 1s stood that such fixed expenses as tax 
il ri technical mag S tl the leneth of tim tool will n beto insurance, depreciation of buildings 
cl ind ad ons pointing out tha 1e requir g grinding « betore t Ss 1 dd equipment, salaries of officers, clerks, et 
p lowing machinis to grind r For ul las tl stom of sales advertising, heat, light and power, inter« 
cutting ) ) their own way 1s men of tool steel d of yl-steel litera etc., must be paid from the money 
cost of a great loss of tim t the ope: ture to give detailed accounts of the long ceived for the product; and that while 
7 , ‘ 
it ! l ot ma e tools is 1 i t rt 0 Wit ‘ v ling mpiying ichinist is grinding tools his machine 
< low Dv tiie ~ ot mprop rly t S ( da d tor meas st nd ov idle t 1s p odu v nothing, 
shap g tools; that th bs I iring xperl ( s shown the expenses enumerated go on just 
] ++ ‘ ’ | t t ] 1 . 
h c Ing ools groune ) ind t t \\ s | i\ gruna Same 
' } ? S ; ] +? y yt oo? y } + ‘ — 
ard la ate and ool w ¢ g, say tor a longer The argument is frequently advan 
f 1 mpos y t st F 1 + hal ours o : | 
all np tL gr , pe halt 1 by superintendents, foremen and mecl 
1 | 1 rad I boas g O } 
du don I it d shop w s If Of ics that each machinist has his own pe 
» ] ; { D DI +] 2 eet Oi irt oO it , , 
th i p Ipie of ip Pp DN . t al T liar ideas as to the best way to grind 
“aN at, ae ~— ein ten 
t ) chin I [rol g ) ( It ) tool and that the man who its to use t 
m tine of « ut " t ( rt t l ot any stand tool is bes ble to determine how 
of 1 ‘ 1 ) ) T l should be ground Walk tl rough a 
; f , ; . 
efi shop where each man grinds his own tov 
t! c Snares nd the absurdity of the argument wi 
s \ l t ¢ ' ‘ ] ] 
‘ ” apparent—out of a dozen s, all f 
to I I je bes ( 1 } lil 
s work, no two will be found alll 
1 | 
' { . ) + It ( r Ools ’ 
i . It is inifestly ipparent t t 1g 
1 draw hb ly ft \ t y nd i 
attin ‘ e 
data \ Mr. Tayl laced dare 
i 
1) \ t t t yt 
CO } Ss ) ) ( \ I ~ , I 
1 ] | 1.1 1 | ‘ I init . . t KI M W 
( I vu \I { | tro. x 1 ‘ id] ) d al . 
grind corres d of those w 
) . <1 1 | ( | 1 l r \ i t. , 1 
} . > know, ) . 1OUg 
y tt) ‘ DD T 1 I \ Ss tS 
: . , bout it to « 
? y 
i ‘i ~ ~ 
, \ ning j 
dai the g 
i | What l g alw 5 
~ t \ ’ 
os : ; { = we exp cluding 
lu \\ 
WW . s 100 xD t . »f A 
| ina , ». $150,000 and $200,000. 1 \ 
: : lecte 3 1d when sclectine 
lp wv 
‘ ; ] nD nilat 
| ’ ~ ‘ i il 
Su | l Wil 
’ . t Wiik ( stit ‘ st «| ad to 
po 1 \ 
, , e necessity of ng the ging 
init blished \ g K. | t 
sting \ ds 
th t y ' , f ( 
' 
the dd ) \ : \ | ving 
, rive in ec 2 I { ti | ( 
ma th t t S 
; : f that shane 1 ) whi ° 
pulling 1 wil | that g lt soa : 
] t WA ] t ) ‘| 
sn d . : : I< i laren iw KW nn 
. nb 1 cost I rging, g 
wh \ | F : ‘ ™ : ing 
: t steel i, Ready lap ilit 
wa \\ — he ) s ) . 
l ft worl 
f | | Grind ( x Tor > lopting S 
is rail theveinall ; Fig. 1 shows the meaning of 1 
\ wall g n 250; at - 
, 
shop will n dw g es The n portant consid 101 
t] fy f med 18 P P sf lavlor sys choosing lip angle is ) ke sult 
th 1 ‘ fat ‘A en < D ‘ | ly r ( tly blu \ ( ot 
art i t metals eft \l fact x ( . tat P ‘ nbling spalling re’ ‘ , tting 
non ‘ } ll ) yaibi t 1¢ | eS t tting oOls we ™ lig 2 
prejud dl experi A 1 b | 7s ite . dardizi In <¢ sing between sid b 
ard spec nd shapes of g . ) shap ope in o to grind a sufficiently a 
and > I t Wher S ig ling ng the following considerat Ss, giv 
st lard nie s cimn Is lis It to t in ordet f Ir importance, call for 
st ( sp | s t CS t ) I Y S steep sic s 1 d ire pp sed t 
ditoriniicina: the <ubee Of socks 05 well na to grind his 1 whereby he may be steep back slop With side slope t 
othe ts involved t t of velled \ s afforded tool « be grourd n e times wl 
ting ne ] 1 he ' ’ \ d del \ x llent nT) vy to soldi out we ik ing it I he chip runs off 
of this standard are vaguely Vg | lo thos ’ @ ft mechanical sideways s not strike the tool pos 
The st decept ind hb st | end of 1 it st be unde ( clamps e pressure of the chip 
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ends to detiect the oo! to one § di i 1 ot the machine tools m t 
steep side slope tends to correct this b unwise t dopt hight 
inging the resultant line of pressurt to one for the body of 

within the base of the tool. d. Easier to feed. practical trial on a larg 


The following consideration calls for at cbservation of sever 


ist a certain amount of back slope \n tions, a section of 1 
bsence of back slop. tends t pus! thie | the Ody t tl t l 
1 and work apart, and therefore caus« n Tab 

slightly irregular finish and slight In Fig. 3 forg 


Fig. 2 shows the two ways in whicl dt Tavlor s d 
tting tools spall off or crumble away at 
PORT | by 
e cutting edge | I TANCI »EN N 
LOOLS OVER TO ONE S 
S ROP } DANGER OF [ 
ZE AND PROPORTION OF THE Bopy OF THI 
Loo! The tendency to upset 
[wenty-five years ago it was more ge matically defined 
ral practice in this country to make the line or direction of 1 
ss-section of tl body of ithe ind cutting rorces nd t 
laner tools squat nd this practi forces fall outside of t 
generally prevails in England and on the of the tool 
Continent today Fig. 4 shows that w 
In choosing the proportion of the hight standard tool, whi 
W Widtl eee . ir it , it ir 1 ir l it 
S Hight peseee ; ip. 1 in 14 ir l ir l ir I it 
A Hight of forged nose ° ir daby it fe il it sir A it ' 
B Hight of ground ni s¢ ooo} it lta is Pay it il A it sha it ii 
Length of bar stoc! 11 it 12 it ; it oi sir l il it 


rABLE 1. DETAILED DIMENSIONS OF ROUNI-NOSE ROUGIIING 
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TABLE 2. FORGING FOR STRAIGHT AND BENT ROUND NOSI Row 


AS IN FIGS. 11 ANT 12 


\ te < t by msi read I ( \ I 4 
1c to cutting the Ip d the side pres tt tool, w \ 
re at right | t due p 1 standare 
‘ feeding . d th . 
bot { i] r work it ( t i e | 
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F. W. TAYLOR’S STANDARD SHAPES FOR FORGING ANI GRINDING CUTTING TOOLS 
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ntensity greater, the heat generat lis 1 t ve time S 
h more concentrated toward the p t rdinary shapes show g.7 

e tool where the sectio1 ea 1 \s far as poss the pe t 

t carry ff the he sn ucl ss . t s sl ( > 
ig. 7 shows a number of badly shaped 1 littl nog £ 

is 1mpropel dress nd g ind l I f tl ( ery W W 
vy shops The « 1 exper \\ the types ot . t 
ging these t s and the danger es 7 p t ly few g s \ 
ing them in grinding far great depression in t 
n with the standard tools lepression will neces l 
\nv nui r of shap f tting per t S 

e designed t ce ff mot f the t 

n W th the lavlor st dard s pes thie I 

y are handicapped by their tend P ged shops in this 

r and by t if i f l ted type tor dressing t 1 Is i 
nvenience for general shop pract1 front of th s forg 

¢ 8 gives | standard blunt-n \ ] f 1 t 

hes. The solid P oy 
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B—TOOL CLAMPED BEFORE BENDING TOOL BEN ACI ANVII 
line represents first grinding after dress ( ection to this typ e near i g all e 
g, dotted outh represents t tw Is re e dressing after 1 steel i: 
rds used up after regrinding 24 t { tively small 1 \t « t t i | 
ing off 1/32 of an from back slop that when redt S t oo des t t twee! for 
( ram g orl ling betor I \“ 1 . I I I nd I I I nd-1 
rine f tl i ery wl 1 beg Ss il \ sw t \\ t t ( | id ishing t ] 
the body of the tool r, is of cl S t 90 ( tools at 60 
fter this, grinding is continued, tl f 1 f « ing f vat t 90 d 
still remat : ny grinding It will als I for tools at 
tool as up ‘ P hown at | st of these ty] ft ] , marked in 
f Fig. 7, before t vheel sl ‘ t t l , k, tl wit e] 
nd down into th dy of the t f ] ] 1 lengt 
sufficient dept! weaken it. Thus it f curvature d thus to f 1 fol | t off twice th 
r that the Tayl standard toot | t tt t d engt | ise put tl 
shape which permits it t be gt 1 l be not hat t ] t { | into t fir 
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second nut] - cut the r flanks of the base, 


Photo F 


tool on its side on the any 


length wo; cut off the 


divid 


£ I corner of the bent agai: 
standard cu y tools are: an anvil set block, see Fig. 15, and m 


down with a fuller to about % 


ickness at the base, beginning at a po 


about one-third of the distance from t!] 


inside to the outside corner of the ben 
hten the base and the front with 


1 
; 


he manner shown in Figs. 
Phot 


OND—FoORGING THE Nost 
all implements used in 


ready at hand and 
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The Brazing and Reinforced Brazing of Metals 


1 


Examples, with and without Reinforcement, for Permanent Re- 
pairs on Parts of Different Sizes and Metals, also for New Work 


EDITORIAL CORRESPONDENCE 





I 1! I ‘ ( k < ce supp 
bl ging ft n i Dp 1 thes hut-dowt1 
lov weeks s impossi to foresee which pa 
iot im \ s entirely vy break, either through use or accidet 

p i is tim l { val f the prt nd even where an attempt is made 
tremendous extent into duction decrease which they cause forestall serious trouble it will at time 
cted with repairs. Every An up-to-date rganization will ecur Broken castings are perhaps tl 











wt 





a 

















A LARGE BRAZING JOB 
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FIG. 4 AUTOMATIC BOLT-CUTTING MACHINE CROSSHEAD BEFORE AND AFTER BRAZING 


most troubleso1 lf the piece is at breakdowns (herefore the advantages casting It was cracked through th 
complicated, it may take considerable time which would come from some process of pper part directly over the head of the 
to make a pattern, get a casting and do tl quick, easy and permanent repairs for ma man who stands behind it and there was 
necessary machine work chine parts was thoroughly appreciated a smaller crack on the left-hand side and 
If the type of machine has been supet there just below the left-hand supporting chair 
seded, the original manufacturer may not \ little over four years ago experiments Turning to Fig. 2 we see pieces at th 
have spare parts in stock and, in fact, he were started with brazing methods in other end of the range Here is shown 
may have to start with the original draw rder to develop if possible a system of a group of small castings, some of which 
ing or a sample piece in order to produce brazing which would produce results have been brazed and others ready for 
anew one. Very often the machine man which could be called permanent repairs. that operation. ‘They grade from a small 
ufacturer is miles away from the place lhe result of this study is shown in the cam to a housing for a brick-making ma 
where the breakdown occurs and_ tel work of the Reinforced Brazing and Ma chine [his range of the work was 
graph and express charges add considet chine Company of Pittsburg, Pennsyl illustrated in another way at the time of 
ably to the cost of the replacing parts, and = vania our visit by a 27-ton engine bed-plate on 
the time required to get them is often of [he range of its work is surprising. Fig. the one hand and a thin piece of stove 
more moment to the user than the dollars 1 shows a 24,000-pound rolling-mill hous plate, in the shape of a waffle iron, on the 
and cents value of the pieces \llegheny ing, one of a lot of eight, which was other 
county, Pennsylvania, with its enormous brazed quite recently by this company The brazing process is extended to 
amount of heavy machinery and heavy No detailed description is necessary in’ many metals besides cast iron, as the com 
work, has recorded many such expensive rder to give an idea of the size of this pany brazes steel to steel, cast iron to 
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|. aluminum, brass, copper and in fact machine For this purpose portable bra pressions the p going fr 
Ss te be abl to ccesstully ng outhts are used | hres different rue pairs | he 1 Cl S! pre rt 
pract or ly l] tl ord nary re employed as the cast T nvenien t1oO1 1 these reint pi . 1 d 
. requires [hese are natural gas, gasolene, termine vy the f ( k \ 
1 fuel oil. The claim is made that thes ug he w ni th 









































FIG. 6. A GEAR AND PINION REPAIRED BY BRAZIN‘ 
veal re 1 { ( \ 25 
d is drilled with tw cl es, six ent coefficients of exp t dl pow a1 “ d for 


e work to b 1 is placed and 1906, and | ittle 
ned r Cia pee tween pins plac | XEIN FORCI ) . . I ‘ , \ cyill 
ucl é les Jack screws, straps S cases W \ ] r for LD t was 
ts ar d i this purpos ! d sting or other n p bt lon M S " l t been 
r to get the brok« parts in their ‘ ordinary | cil I I Ss‘ et } 
per relation and to s¢ ly hold the having a strengt f 100 per i \n int t t pleted 
ing the proces t+ hy o Fire bri . wil pl c t 1 vas tl I { I I d ror a 
used to pile around the pieces nd fhcient n thes fore ent rg I t | linder 
deflect rs to! t} heat P rts whi ] I rte t | oO t rorce was ¢ t 1 d t nd was 
nished polis 1 which sl | 1 nsists I ¢ { link T wt it the e1 
be unduly heate« re covered wit f steel the ext t cast gi ! f the ad 
clav or asbestos s tl cas may ¢ ru ing s l t t tl nt I I I port le out 
fuel used in the shop 1s natural gas f tl sting t ti not always 
air is supplied for the blow-pipes at f rse th ks 5 tl I ry t piet d nt ma 
ressure of 60 p nde per sq re incl Phi pr . j f flat : or nart ; ‘ repair it 
’f course a great deal of the heavy tock with cit r ends rger than the \ rep noticed o1 the apron 


broken body and are accurately fitted into milled in the shop consisted in brazing the ball 








November 7: 1907 


AMERICAN MACHINIST 


























FIG. 8. AN ALUMINUM BRAZING JOB 


machine- and which have given no trouble. Fig. 9 


f shows a break in the flange of a piece 


surely better than the ordinary 
Che two parts of 
This piece shows 


and handle for a ball-handled lever to the 


itself, instead of turning the shop scheme of pinning 


lever part 
piece from the solid, as would ordinarily the pulley arm pulled apart about 4% inch, 40-inch cast-iron pipe. 
saving in money by making a slight 


and thus show the internal strains which — the 
repair over the alternative of throwing 





have been done. 
: were originally in the casting. The advan t 
fue Brazep WorK ILLUSTRATED eat - os a “wre” 1 aE a ae - 
tage of the table which we have described the entire casting away in case such a re 
furning to the illustrations, Figs. 4 to is shown in clamping a piece of this char pair could not be made 
13, inclusive, several jobs of brazing dif- acter securely in place during the brazing We have spoken of the method of rein 
fering widely in character are shown. operation. We have spoken of the braz- forcement using steel prisoners set into 
Figs. 4 and 5 are from machine tools. The ing of metals other than cast iron and the metal of the casting and crossing the 
first is a cross-head for an automatic bo!t steel, and Fig. 8 illustrates this point break or crack. This is illustrated by 
cutting machine, and the second is a col [he photographs were made from an au Fig. 10, which shows three such prisoners 
umn of a radial drill. Both half-tones tomobile transmission frame, an aluminum in position across a crack in a large hy 
iow the piece before and after brazing in isting. The usual difficulty in brazing or draulic cylinder This cylinder was used 
order that the nature of the break can be soldering aluminum is that the brazed or for a pressure of 1500 pounds per square 
plainly seen. Figs. 6 and 7 show a gear sold ints will hold for a short inch. Fig. 11 shows an engine cylinder 
and pinion, and a belt pulley, respectively. period of time, and be apparently as _ before and after brazing ; 
Both gear and pinion have lost several strong as originally, and then, without Our half-tones, Figs. 12 and 13, show 
teeth, as shown in one cut, and the nature’ warning, will suddenly break. This com- 
of the repair is shown in the second. This pany has aluminum castings which have 
method of making a permanent repair is been brazed for a period of two years, 
































FIG. 9. A SECTION OF 40-INCH PIPE WITH A BRAZED FLANGE FIG, I0. A HYDRAULIC CYLINDER BRAZED 
WITH REINFORCEMENTS 











November 7, 1907. 


AMERICAN 


MACHINIST 663 





























BROKEN ENGINE CYLINDER 
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ELECTRIC GENERATOR FRAME 
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the frame casting for a 225-kilowatt elec- 


tric generator This was accidentally 
| 


broken by dropping the finished machine 


during transit, and as several months 


would have been required t 


get new 
castings and do the necessary machine 
work, a considerable length of time was 


saved by repairing 


Brazep Rait JoINTs 

An application of brazing methods to 
new work is seen in brazed rail joints 
This method consists in brazing a steel 
plate on either side of the rail joint 
These plates fit in between the head and 
flange and are securely brazed to the web 
See lig 14 Several 


have been made of this joint, and the re 


interesting tests 


sults of a few of them are as follows: 
Joint No. 6 The rails were nine inches 
deep, of the girder type, and section No 


109-340. The plates were of steel, 3% 
inch thick, 5 inches, wide and 18 


inches long. While under tension in the 
testing machine the 


load of 


wedges slipped at a 
288,400 pounds lhe test was 
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the bars broke the joint had opened about 
of an inch 

Joint No. 19. This joint was the same 
as described for No. 6 At a load of 200, 


000 pounds it began to open at the head 


+ 


of the rails. At a load of 250,000 pounds 
t had opened about 3/16 of an inch at the 
head and about 1/16 of an inch at the 
foot Additional loading up to 400,000 
pounds stretched the bars so that the 
joint was open about 3% of an inch. The 
elastic limit of the plates was reached at 
380,000 After 


blows with a sledge hammer and under a 


about pounds repeated 


load of 400,000 pounds the bars broke at 
the center. Joint No. 20 


the same as in No. 6 


Chis joint was 
Under a load of 
150,000 pounds it began to open slightly 
Under a load of 225,000 pounds it was 
open a little at both head and flange. Ad 
ditional load up to 400,000 pounds pro 
duced an opening at the head of 5% inch, 
Under r¢ 


peated blows from a sledge hammer the 


and at the flange of 7/16 inch 


bars broke, the load being kept at 400,000 
pounds. The head bar broke at the cen- 

















Fie 14 \ | 
therefore Stopp | na 1K wedges were 
readjusted lhe pull was then u eased 
to 350,000 pounds, when the plates began 
to stret h at the centel | le test con 


tinuied without fracture to a 


ooo pounds. This was the capacity of the 
testing machin Repeated applications 
of a 400,000-nound load served only to 
produce more stretch at the center of the 
plates The joints did not break unt?! 


after they had been nicked with a cold 


chisel, and sawed part way through with 


1 
2 
' ’ 
a hack-saw [his course was necessary 


in order to remove the specimen from the 
machine 

Joint No. 17 The rail sections and 
plates were of the same kind and size as 


described for Joint No. 6 lhis joint be 


gan to open at a_ pressure ot 


120,000 
pounds the 
joint has stretched ' i and rally 
broke through the middle of each plate at 
When the bars 
broke the joint between the rails had 
Opened about inch. Joint No. 18 In 


pounds At a 


oad Ot 300,000 


1) 





a load of 391,150 pounds 


this case the rail section was the same as 
for Joint No. 6, but the plates were 5¢ 
inch thick. The head plate was 5'% ine 
wide and 18 inches long, while the tram 
plate was the same length and 3 of an 
inch wider. Under tension the joint be 
gan to open at 224,000 pounds. The bars 
stretched and finally broke through the 


middl ata load of 397.150 po inds Wh oA 


RAZED RAIL JOINT 


about 1 inches from the center 
lhe surface of th tram bar which 
rail flange showed that 
the area was well brazed. Experiments 


ave been made with joints using a com 


bination of bolts and brazing. but it has 

been found that tl br ng is as effe 

tive without the bolts as with them. This 

shows an application of brazing methods 
tside ot h eld yt epall 


SoLpERING Cast [RON 


shop was the soldering of cast iron, This 
s used for repairs on work where no very 
great amount of strength is required 


Che work which we have illustrated and 
cde > ribs d shows that no pie “< 1s too large 
or too small to be Suk ‘essfully repaired 


ning methods, provided from its 
within the 


brazing field L. PA 





The cold working and_ shaping of 
metals is one of the most interesting 
problems of the day and is being utilized 


more extensively and on larger work 


than many realize 
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Practical Education 


By Tuomas D. West 


The education of youth should be mo: 


closely confined to that which can b 


utilized The time wasted 


studies that 


directly 
ornamental never can | 
made of use varies from one to four, an 
often more, of the most precious years « 
life, and passes many on to an age whe 
they cannot take up studies or an appren 
ticeship which in a few years might en 
able them to make a good living. Al 
children should have a common _ schoo 
education, but when they have attaine 
this the parents or guardians should dis 
cover, if possible, the capabilities of thei 
children and then decide for what voca 
What sense 


there in spending valuable time studying 


tion they shall be trained 


subjects which, because they cannot bé 
utilized, will soon be forgotten? 

Few of our educators are in a positior 
to comprehend the necessity of the prac 
tical as compared with the book-work of 
the professional or classical student 
Every energy has been directed to pet 
fecting the latter, and now this should b 
done for the former. Good literature o1 
the practical aspects of life and the attain 


ment of skill can be made to serve as 


text-books as much as studies on politica 
economy, history, and English literatur: 
Once it is re cognized that there Ss 


+] 


much need of the practical as the profes 


text-books will be fort! 


he masses 


} 
} 
sional, 





coming 
that will improve the views of t 


It is not to b 


in a way now impossible 
expected that a change of this kind cai 
be made in a few vears, as the machinery 


of education is naturally devised at th 


present time for carrying out the contem 
porary tendencies universities 


1 
| 
i 


and colleg S are att nt tink drive 


4 


to combat the evils of excess in sports 


ch , 1 1 1 
which, unfortunately, are strongly backed 


up by the public Support given to athleti 


Che revolution in industry through th 
specialization of the past twenty years 
a move toward the attainment of the pra: 
tical in science that has not received tl 
recognition it deserves. It really meat 
that no one should expect to master mot 
than one vocation \t one time an i 
dividual could undertake to be 
molder, machinist, and 


1 


this is not possible now \ll who 


highly skilled in the art of founding u 


mastet 
blacksmith, but 


derstand that he who wishes to be 
the 


lead, or the master of the sand heap 
and cupola, either as a worker or man 
ager of men, can spend every minute of 
a ten-hour day in the shop and _ his 


evenings in study and research during 


a long life, and still have much to learn 


To be 
connection with the other reforms men 


a practical people we must, in 


tioned, specialize our studies and labor 


so as to be masters of one vocation 
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Large Turret Lathe Tools and 


Modern Practice, Turret Lathes, Box and Forming 
Tools on Locomotive Wrist Pins and Similar Work 









EDITORIAL 


Those who are not closely in touch with 
e development of the turret lathe on 
rge work, especially where the stock ts in 
1e form of bars and fed through a hol 
Ww spindle, may not be aware of the large 
izes which are now being successfully 


ndled in this way 





One of the most striking examples its 
making of wrist pins and crank pins 


locomotive work. When you think of 


i turret lathe that handles a bar of 6-inch 


tock through its spindle, that roughs 


own a wrist pin with a box tool which 


larger than a man can lift and then 


nishes it with a pair of forming tools, 


‘< 





realize how things have changed in 
last few years 
The lathe head with the draw-in chuck 


the forming tools in place on the 


ross slide is shown in Fig. 1, while Fig. 2, 


CORRESPONDENCE 












dimensions of the 


























November 7, 1907. 










666 


































































There are other practices in some rail 1 oi 97; | 
road shops which show a decided advance — - -; a 
over a few years ago, and some of the I ( - 
large turret lathes are being used to rough ie } 
wut crank and wrist pins with varions x 
kinds of box tools. But none that I have | 
been able to find finishes the pins complete ) i , S 
2s in this case, so that it remains in 4 ciass ; 
tself 
meg the outer en l In tl ( turret latl e and 36% 
drilling the other center after it is cut off, Py * R 
then finishing it in another lathe or grind 
ing it as the case may be Those who 
have had experience in centering turned s 
’ 
work realize that this necessitates a larger Paper % per Ft. on] a Side ‘ene 
. ; 1 i > A 
»wance for fwnishing than as though the i 4 
work was centered exactly true with the = L 
outside as it was turned * [ “ . 6-4". 
4 . 
All of these methods, however, indicate ~~ ft * . 
such an advance over the old-time meth : f { i | 
ods of railway shops as to be both notice t 
: ~ ig ™ 32 ~ 
able and praiseworthy in every way “ 














Another interesting tool and one which 





FIG 2, FORMING TOOLS FOR CROSS-HEAD WRIST PIN 





tries the alinement and general condition 


























FIG. 3. LARGE BOX TOOLS FOR WRIST PINS FIG. 4. COX TOOL FOR TURNING TAPERS 






of a lathe is the taper box tool shown in 
Fig. 4. These blades cut a taper 8% 
inches long right from the straight = 
stock, the tool shown handling up to 2% 







inches diameter at the large end. The 





taper is varied by adjusting the blades, 





44 inch to the foot being a very common 
taper. With a taper cut of this length, 
anything but a very rigid machine will be 











sure to produce chattered work 





A very substantial flat drill holder is 











' W 


shown in Fig. 5, with all needed dimensions 





given Chis centers the drill at the back 





and the set screws hold it against side mo 






tion, This was made for the Pennsylvania ne 

railroad shops for j-inch machine and is ’ ) 
ree , ‘ 1 

used for various sizes up 2™%-inch. For r— —_. | 








getting out stock from shallow holes a — , a r 
drill of this kind will do good wrk - 
é a e ; 
[hese interesting examples are from eat 


the practice and product of Bardons & Ne 















Oliver, Cleveland, Ohio, to whom we are — 





indebted for the information and illustra- 
F. H. C FIG. 5. FLAT DRILL HOLDER FOR HEAVY WORK 





tions 
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Molding-machine Patterns and Work 


Adaptability of Molding-machines to Castings Weighing from 
Ounces to over a Ton—One Machine Makes 800 Molds per Day 


EDITORIAL CORRESPONDENCE 


It is the purpose 
treat of the molding machines, their pat ran two. sid 


rns and their work; but some consider- ghter work, the bench 


tion should be given to the foundry it chine molding is done 
lf, the setting and surroundings for the [he span for the mai 
etails which are to be shown feet. In addition to thes 
r jib cranes are used Chess 
[HE Founpry from the columns at the sides of th “General Elect Company, 


Our first half-tone illustration, Fig. 1, ter bay. Connected to this main foundr Schenectady, N. Y. Souvenir 


is from a photograph of the foundry in- building is an L or wing which contains new iron foundry First 
terior. This main molding floor is 880 the cleaning floor. There are als metal poured Jan. 5, 1899 


feet long by 140 feet wide. It has a cen eral small sheds for storage purposes, Foundry 500 

















PART OF THE MAIN MOLDING FLOOR 
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The inscription of the second reads the foundry equipment. Of these 105 out as the corresponding machine devices, 
“General Electric Company, are Pridmore  stripping-plate machines, or stated a little differently, the bench 
Schenectady, N. Y. Souvenir ranging from 12-inch round machines methods were honored and_ wasteful, 
new iron toundry lirst to others 54 inches wide by go inches while the machine methods were moder: 






poured in the addition, long Of the Pridmore rock-over ma and economical As a genera! prop Siti 









May 16, 1900. Foundry 740 hines there are 10. Of the Tabor plain) in comparing machine and hand molding 






YO, 





» 30x45 





mm tw 










S8o ft. long size, and will be treated of in detail in five flasks per day with the exception 





Q 





- 
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p Soo flasks in a working day 














lds foundry alone Several molding machines In the molding-machine patterns we find 

On the day of r visit this average was sed the brass f Irv. which is a that both wood and metal are used, al 

slightly increased as 83 tons of metal wert nuulding separat 1 its location and or though the tendency is toward a greatet 
us d lo! nacl ( ded WW k 1 he 2 tor trom the iron 1 md: lw ) usc if metal Lhe wooden pa 
“ ; 


advantage rT 







0 2 castings d The reaper 
casting weighs about 3 1/5 neces, or us 5 - ble life of the parts, costs, ete., entered 
' sein st of molding by achine ;, r~ . 
ing a commoner expression, about 5 to th Iding by machine ito the final decision 

: i - net — ‘ | } | 7 nt ' ne 
pound he induction-motor tram ‘ A WOTK rrequentty 





high as 75, 80 and even go per cent SomME SMALL MoLpING-MACHINE WoRK 
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7 here are 216 molding machines in ippl al s were not as carefully worked 2 we see tne 
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FIG. 7 


A CONTROLLER CASTING 


AND 


ITS 


MOLDING 
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FIG. 10 MACHINE AND MOLD FOR AN 


is m 
cheaper than hand molding 
\ CONTROLLER FRAME 


inclusive 


The 


show the molding machines, and a finished 


half-tones Figs. 6 to 9 


casting for a controller frame. The ma 


chines are Pridmore 20x36 inches in size. 
a machine for with 


Fig. 6 shows the drag 


Fig. 7 shows 


the 


the pattern ready to mold 
the 


samme machines with pattern 
dropped in order to show the stools. 

In Fig. 8 is seen the machine for 
the 
molding, and in Fig. 9 a 
The 


the thin 
the 


cope witl sprue pins raised ready for 
finished 
the 
metal at 


— 
unsymmetrically 


“asting 


irregular shape of casti with 


ng 


sections of the larger 


end, shaped bosses, 
and the thin, tall, rectangular projection at 
about the middk and toward 
It has eight 


about 8o 


of the figure 
the back are plainly shown 


cores The finished weight is 


pounds. 


\N 


\IR-COMPRESSOR CYLINDE2 


Figs. 10 and 11 show the molding ma 


AIR- COMPRESSOR CYLINDER FIG 


chine, mold, cores and a finished casting 


for an electric-car air-compressor cylin- 


der. This casting weighs 140 pounds, and 
its irregular shape and cored holes are 


It is molded 


on a 24x24-inch Pridmore machine 


well shown by the half-tone. 


[he machine as shown has the pattern 


for the cope In molding, the drags of 
the molds for a day’s work are first made, 
the for the drag is re 
the 
[hus one ma 
the 
in the pattern. 
the machine is 
beside it at the 


seen the drag, and in front are the cores. 


and then pattern 
the 


pattern placed in 


moved from machine and cope 


position 
both mold 


The 


chine serves for parts of 


by making a change 
the 


part of mold 


the 


next to 


cope, while right is 
Chis cylinder is a difficult piece of mold 
ing at best and becomes all the more in 
when we machine 


teresting consider the 


inethods 


PowER INDUCTION 


FRAME 


\ 200-Horst MOTOR 
A machine-molded casting weighing 2500 


pounds is illustrated by Fig. 14. It is a 


MACHINE FOR A MOTOR FRAME 


for a 200-horse induc 


| he 


molding machine which produces the mold 


field frame 


tion 


power 
motor. 54x90-inch Pridmore 
for these castings is shown by the illustra 
12 and 13. A three-part flask 
The machine pattern proper is 
Fig. 12 mold, 
standing behind it is the match board for 
the feet of the This 
frame is made for a large number of dif 


tions Figs 
is used 
and 


shown in ready to 


casting. style of 
ferent sized motors, and in all other cases 
the mold for the feet of the 
made by a machine instead of by 


casting 1s 
hand, 
as in this case. Fig. 13 shows the upper 
ring of the pattern removed and leaning 
against the base with the rest of the pat 


tern drawn. 


THE BERKSHIRE MOLDING MACHINE 


In our sub-title we refer to a machine 


Chis 


illus 


which can make 800 molds per day 
is the Berkshire 
trated by 


machine and is 
and 16. It has 


months It is 


Figs. 15 been 


in use only about. six 


for an elec 


Chere 


shown at work upon molds 


tric-motor resistance grid. are 

















AN 


AIR-COMPRESSOR CYLINDER C 


ASTING FIG. 13. 





MACHINE FOR MOTOR FRAME WITH PATTERN DRAWN 
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FIG. 14 A MACHINE-MOLDED MOTOR-FRAME CASTING SIDE VIEW OF BERKSHIRE MACHINE 


two molds in each flask. The size of this instant of ramming the veyel 
7? . 
second 


machine is 12x15 inches, and it is entirely matically thrown into actio 


itomatic in its action Power is vents the sand from adhering to t third t 


It 


[he ma 


livered through belts from an tern and aids in making 
and und 


iotor suspended at the ceiling “is 5 form density and fre 
shows the pattern plate in position in t air hose is provided t 
platen of the machine, and with two ff, : pattern and tabl 

pins also in place. Above the pat- ' flasks in position 
tern and in the cross head of the machine jing the lifting pins is perhap 
note thang set a Pa from the pattern It is then ’ j itterns attached i iron plate S 
ats * : . ; 7 _ ‘ ; removed Both halves Yet within that field it in be made the 
the pattern, throws in the operating lever, = a it a” as iat eee: simian all aun 

: : alike, with the except t producer of a la of work. An 
and the platen carrying the flask passes ‘Weer a RDI J 
backward under the sand hopper. Fig. 16 a eee ee aa pPadbegen, 
shows the flask in this position. It is they were assembled on 
here filled with sand and then moves for- >¢ing taken to the floor pattern heated at all times and does away 


ward and is rammed by the bottom board 


holes in the cope. As the 
beneath the pattern plate, which keeps the 


Three helpers are needed to ru I with the necessity of using parting sand 


] 


machine; one to shovel sand into big a partial day’s work from 


As the ram comes down the hooks which 
re were 494 molds in 


oe 


hold the bottom board are released. leav- volving riddle shown at the back, 
em Id \t the whence it 1s elevated by : bucket con 


ing the bottom board on th 

















FIG. 15. FRONT VIEW OF BERKSHIRE MACHINE FIG. 17 A PILE OF FLASKS FROM THE BERKSHIRE MACHINE 
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A Hundred Year Old Book on Mechanics 


Probably the First American Publication on Mechanical Subjects, 
by Oliver Evans, the Father of High-pressure Steam Engineering 





EDITORIAL CORRESPONDENCE 


\meru books on me nica ubjects 
Lhe auth was one of the best engineers 
and inventors the world has seen; but, 
nfortunately for his peace of mind and 
hi nances, he lived too soon for the 
world understan ind reward his 
genlu The title page of this interesting 
worl wn in Fig. 1, and | look on 
this book as the prize of my mechanical 
ibrary, all the more valued because itt 
once belonged to the engineer whose auto 
graph it beat frederick Graff, be it re 
membered, was the engineer who de 


igned and built the famous 


waterworks of Philadelphi picture of 
which d to adorn every geography ot 
other book which mentioned the Quake 
City in yw 

lhe b ‘ tains parts or sectio 


Part I—Mechanics and Hydraulics 
howing errors in the old, and establish 
Ing a new system otf theories Of watel 
mills, by which the power of millseats and 

effects y will produce may be asc 
l ined by « lk tlation 

Part 1[—Rules for applying the theories 


practice; tables for proportioning mills 


the power and fall of the water and 
les f ding pitch circles, with tables 
Irom Ot 130 2 

Pat [1]1—Directions to onstructing 
nd using all the thor’s patented im 


Americ: 


\iillwright ; con 


skilful millers in 
Part V Phe Practical 
Structions§ fot 


building 


taining in 


ol their proportions 


with tables 
for all falls 


Appendix 


ering new in 


from 3 to 36 feet 
Containing rules for 
iprovements; exe 

t of cleaning grain, hul 


Ving the al Ot 


rice, W TOOTS ( venting 


irminyg 


smoke by chimneys, etc 


Che moe y of Oliver | s is shown 
1 the prefa ere his 1 s are frank 

ted and he requests 1 issistan rf 
ny if hi reac 

The reason w 15 i book of this kind 
ilthoug! 1 ( Wal ted ( ho sO el 
ppear, mary be bec S¢ \ Who have 
been versed in se} ( nad lit It \ 


not had practice and experience in_ the 


rts; and they who have had practice and 
experimental knowledge have not had 
time to acquire sctenc ind theory. those 


for completing 


found 


- ] ; . 
necessary quatiheations 


the system, and which are not to be 


li al on ian. Sensibl ny de 
nel in b Is dn \ unde 
taken it, was I n int sted in the ex 
planation of my own inventions. [| have 
pplie ul iy s and men ot SCcICHnCceE 

| expected assistance from, in torming 

Syst of theory; and to practical mill 
wrights and millers for the practice; but 
nding 1 ithors who had joined prac 
ice and experien with theory (except 
Smeaton, whom I have quoted), finding 
many of their theories to be erroneous, 


nd losing tl 
genous Willhiat 


SSistance 


Waring, the only 














oka “frag 
THE 
E74 
OU N ¢ 
MILL-WRIGHT’s & MILLER’: 
GUIDE 
PARTS 
D HTWE , 4 
ae 
sheneiaen 
4 b > , Te» M sv?" 
* 
ER EVAN 
—_—eo- 
= . 
OCTOR AR 
j fv FRANCIS 3B 
i 
. 
( I rl I \GE OF BOOK 
‘ f my acquai nee, wh 
x \\ (ik ] { lad Investig ed 
e | ( pl Ss nd pow or w icting 
1 | \\ ecils | did 1? r thie il | 
xp ( that part 
Wherefore it 1s sate nelud 
Is W K IS Wilt ut e7 I Dut nat 
t contains many theoretical, prac 
1K } grammatts s e most nat 
ral, sat ind rational suppositio1 Che 
readel wl S< m1 vl s 7 ( d nbiased 
by t opinion of others will be most 
likely to attain the truth Under a mo 
mentary discouragement, finding I had 
far exceeded the prescribed limits, and 


doubtful ht he 


its fate, I left out 


ifts, of mills, 


several expensi\ dr 
jut since it went to press the prospect 
have become so encouraging that I m 
hope it will be well received Vheret 


| request the reader, who may prove any 


part to be erroneous, can point out its de 


fects, propose amendments, or additions, 
to inform me thereof by letter; that | 

ty be enabled to correct, enrich, and en 
arge it, in case it bears another edition, 
ind I will gratefully receive their com 
nunications lor if what is known on 
hese subjects by the different ingenious 


col 
precious 


thou 


practitioners in America could be 


lected in one work, it 
ndec and 
inds ol po 


lor a 


rie cted 


would be 
a sufficient guide to save 
us¢ le ssly ex 
kind will 


abilities and 


from being 
of 
the 


work this 


pended 
never be p by 
labors 
received 


ractical part from 


doubtless be useful, 


considering s long experience and 
know emus 

Comparing this with other original 
difficult works, with equally expensive 
plates, the price will be found to be low 
Oliver Evans did not merely repeat th 
( s of others, but branched out int 
ew d made exp nents whi 
( in n of t errors of some of th 
preval 1 . garding mechanics 
ot Is, which was his specialty 
int e be rested in the build 
Ing of steam eng \s an example of 
, , 
his originalitv, w d 1 page 96 that 


he names a unit of water power, the cubic 


teet per second by its drop in feet, calling 
l ‘cubocl nd ses this n his ex 
imples which follow 

lo give students an idea of what was 
be 9 I l done ! p ree : 
guide fe futur e pl Ce f their ow 
he bulates the main points of 18 
mills hat were 1 operation: fart} 

he gives plans of mills which astonisl 
is when sider their completeness 
nd the tin at which they were built 


left to the read 
f the mill 


s 
J 

f 

f 


et » be given in detail, including bills 
f materi for all the machinery and 
ts of the structure as a whole Just 
s an example, I give part of the m 
terial ‘ — ‘ | 
erial for a wheat elevator 43 feet higl 


“For A WHeat E.evator 43 Feer Hic, 


WITH A Strap 4 INCHES Wipe. 


“Three sides of good, firm white har- 


ness leather 220 feet of inch pine, or 


other boards, that are dry, of about 12! 
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ches wide, for the cases; these 
dressed, as follows 


“86 feet in length, 7 inches wide, 
top and bottom 86 feet in 
inches wide, with 


iared, for the 


Tne;rs, 
“Sheet on 
od, tor the 


d 16-ounce 


1 ’ 
mcn one, 


e cases 

nails will do) 
‘160 feet of 2-incl 
feet of ditto, for 
ne scantling 4! by 
give it motion.” 


While there is much of interes 








——_, 


ean pte 


—— er 
+ 











Its quamtness 
kip to Fig. 2, which 
n of a mill, 


} 
W 


» the bin 6 at tl 

goes down until 1 
between stones, 8, - 20 and 
then conveyed to th tral bucket 
mvever 23 to be carried ag by screw 
mveyer, to the last bins 28 and 29 

rom which it goes into barrels 
Grain coming by boat goes through a 
ittle different channel at the start but 
inds up in the same bins before being 


round The bucket elevator drops down 





“T wish not understood to have 
elinquished th improvements 
+} 


on the business 
lication of my 
s which 


invention 15 


in extraordin- 
only principle 
boats against 


to prope 


Mississippi by 


ch will apply 
the current of the steam, 


and it may be much improved on its appli- 
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cation for that purpose; all attempts with- 
it will fail to be useful, because there 
tnat 


these 


nature left 
When 


made in the appli- 


principle in 


is no other 
will serve titute 
improvemen 
nd shall be put 

that great 

he absurdity 

ystem, which has al- 

at and useful dis- 
most 

set 

hits that 

will be 

f dol- 

This 
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calculation I refrain from stating, because 
I believe that most of my readers would 
suppose me deranged. The truth will not 
bear to be told in this case, even to those 
local is such, that they 
would be most benefited.” 
Che that Oliver 
father of 
is amply borne out by the last para 

: which I 
the book. 
his 


whose situation 


claim Evans was the 


high-pressure steam engineer 
appendix quote 


And 


fellow 


last in 


may we speaking of 


citizens who refused to consider his in 


ventions seriously or to 


assist in their 
development, pharaphase the old saying 


into “he builded better than they knew”? 


Ball Bearings in a Marble Plant 


How the Use of Ball Bearings Scored a Success in Marble 


Machinery in Spite of 


Dust 


and Unskilled Attendance 





BY CHARLES 


The ball bearing is generally conceded 
to be ideal for reducing friction, but most 
engineers and mechanics consider its use- 
limited to loads 
and places where it can be given skilled 
Nothing could be farther from 
well 


fulness light or steady 
attention 
the truth as 


bearing of today 


concerns the made ball 


No more unpromising place for delicate 
a stone yard can well be 


can a class of 


machinery than 


imagined, nor machine 
attendants less used to the sympathetic 
handling of such machinery be found. If 


then it is found that a new line of ma- 


PRESCOTT 


the in- 
this 


into 
dustry of marble that 
became successful only after the applica- 


chinery has been introduced 


working, and 
tion to it of ball bearings, that success is 
proof of the suitability of those bearings 
to most adverse conditions 

Royden Pierce, of the Royden Marble 
Machinery Company, New York, and his 
able line of 
marble-working machines that have prac- 
tically revolutionized the industry in so far 


as it relates to the production of architect- 


assistants have designed a 


ural marbles for building interiors. A visit 
to the plant of William Bradley & Son, at 


FULLER 


I., where these machines 
well repay any 


Ravenwood, L 
are in operation, will 
engineer 

Foremost in spelling advance and in- 
volving also the most difficult problem is 
the Fig. 1. This is em- 
ployed to give to marble slabs, which 
come from the saws rather rough and 
winding, a true and smooth 
surface. A grinding drum is below the 
work; the tables are adjustable with refer- 
ence to the drum surface the same as a 
buzz planer, and the marble slab is fed 
forward to have its under surface ground 


drum _ rubber, 


somewhat 














DRUM RUBBER AND THE DRIVING 


MECHANISM 
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. =—w er } 
»o iar the general analogy 
> 

But 


ibstitution for steel knives of carborun 


nd trued. 
the wood planer is apparent 






um as a cutting agent, the necessity for 





1e copious use of water, the production 





t large quantities of sharp marble dust 


the 





ind, finally, the fragile character of 






1arble itself, all introduced new diffi 
ulties. 

The drum has a cutting width of 6% 
eet, a diameter of 16 inches and a cir 





speed oT l 


umferential 





ihe slab is fed forward by 





light carriage that gives a unif 





anging from 6 to 12 inches per minute 





1 


he lifting tendency of tl 


le cutting drum 


is resisted by a rubber roll 





r on top ot 





he slab, under suitable tension It is 





found that slabs with open seams running 
of 





their width 


of 


across three-fourths can 





be worked without danger breakage. 


The carborundum drum 





leaves a peculiar 





opalescent finish, somewhat resembling 





the texture of silk, which is welcomed by 





architects as giving a very desirable re- 
lief from the older dead effect. A truing 
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resort to Hess-Bright ball bearings was by carboru wheels of f 1 10 to 
the final touch that permitted reliable 14 inches diameter by 5/16 inch thickness 
running day in and day out with a pro After having cut the slab in one direc 
duction ranging from 800 to 1200 square tion, the pieces ( to the desired 
feet per day ot eight s ine 2g t engeths wit! c e the work, by an 
importance of this i ivy be real iwenlous g i e head that 
ized from the fact t W old met permits the ing spindle at right 
ods, not over 10 per < f this was ngles to t 1 then being 
turned out. When it is into « fed ng t Some difficulty 
eration that the grinding d ‘ was rst | e proper pro 
nprecedented grinding face of 6'2 feet in portioning ot the § illeys at the top 
length, is rotated at ) ions pet f tl | i ight drive to 
minute at a surface sp f ov 7 ] t spindle ethwi cutting and a 
a minute and that 1 \ rf rter turn 1 wise cut 
less than 1/100 1n« t st be « Water 1 S lly to keep the cut 
cede that its successt ¢ on ball ng wher vork < 1 and float off 
bearings is proof of the quality of these ill grit his is characteristic of the 
bearings and their suitability to meet ad entire line of machine waste wate! 
verse conditions with the grit from the entire plant, 1s 
From Fig. I it is apparent that the ma carried to a settling basin, the clarified 
chine is electrically driven by individual water being used il The grit is 
motor with taper drum speed « ge for found to be sharp and not in the nature 
the feed. The success, as well as the free f the mud produced by the older grind 
running qualities of the bearings on the’ ing and polishing pr es, and this grit 
drum, led to their being substituted for finds ready sal facer to give a 


the original plain 





























the 
drum is an integral part of the machine 
Che depth of 
though occasionally 


device for cutting off the glaze of 






inch, 
slab 
Che 


mechanical difficulties due to the speed of 


usual cut is 3/32 





a badly wound 





demands a heavier or second cut 






this heavy and long drum were naturally 





serious; a shape that would compensate 





for the sag and produce a flat surface ha 








to be found, and the weight, diameter and 
other proportions that would give the 
least vibrations for the desired surface 
speed had to be developed 

The chief source of mechanical trouble 
with the machine was tl journals It 





was not difficult t ecure a standi 








of the drum, but a perfect running 





ince 





balance was an altogethet 
ter and practically not to be had wit 


relying on the constraining effect of 





journals 





the journals 
of the 


were so 





cess nachine was 





torms of plain, fre 


although 
ball 


various 





and bearings were tri 





(NING 











E 





\D COPER 








drive shafts \s the machine takes fron time) to the vari Dream Cities” now 
60 to 100 horse-power with an average of so popular 

75, it is apparent that it w important to The final success of the turning-head 
get the highest possible efficiency in the’ coper, with its spindle making 2000 revo 
journals by eliminating their friction lutions per minute, w coincident with 
waste Unfortunately liable power the adoption of ball bearings, while gen 
tests were made before t nversion to eT il pow er vas had by the prac 
ball bearings, as initially the power el tical climination of urnal friction b 
ment was s dia cessful oper tween 1 ind the head by mount 
tior Che builder i ent \ i the fts in the same way 
r, from relative tests de o1 ther This g ( t tl riginal 
es, that ‘ 1 power = to th t ) powe! he 

to th g lerabl ‘ | f » four days be 

, 9 f a : ' ly effort 
next st g l i | borundum 





eng tal lon ’ prevented by 
; 1 \ tires 
< \ 1 f | 7 t his 
! ‘ tr ’ 
i st 
} ] > f f , 
( ( ¢ 1 c 
1 
i ’ W ) t r 
ld il] \ Ly I l ( \ I \ he 
thy | ] + f nlat 
Lili 1 l | l 
er practice I ) e KI t t tt g 2, 
t-)} 1 ; 
Ss cw-! ) \ l "at é ner j <S ‘ for 


































670 


the cut, a fast return of the wheel carry 
ing ram and a vertical adjustment of 
the head for depth of cut, with a very 


convenient control of all essential changes 


by the operator from the front. This ma 


chietly for cutting tiles 


chine 1s used 


from strips, for cutting molding to length 


and similar work This spindle also 1s 


carried on the same ball bearings, as are 


the various other journals that are 


also 


to either heavy high 
The consideration 


ball 


journals or roller bearings were, for work 


subject pressures o1 


that governed 


speeds 


the use of bearings in place of plain 


ing spindles particularly, the necessity fot 


true and smooth running with absence of 


wear, of reduction in power by the elimi 


nation of journal friction where speeds 


and pressures were high, and the saving 


of space lengthwise 
Incidentally the reduction in attention 


to the journals for lukrication and other 
nd to be 


particulat 


care was fou a very important 


with ‘a class of h p 


item, 
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drum rubber the spindle of 


Next to 


, 
mole 


the 


this ler, more particularly the one 


carrying the roughing wheel, is partic 
ularly hard on its journals. Until these 
were mounted on ball bearings they were 
a source of such continuous trouble as to 
make final success extremely doubtful 


Since the change they are running day in 
and day out with no apparent deteriora 
of a degree of 


that is 


tion and the maintenance 


accuracy m_ true running rarely 


equaled in the most carefully journaled 


precision grinders used for high-speed 


tool work. 
Then ti 


ere is a set of four rubbing 


beds, each consisting of a massive, flat, 
cast-iron face plate, in this case 14 feet 
in diameter, mounted on a vertical spindl 
and weighing, with its attached parts, 


12,000 pounds. This weight is carried on 


a ball-bearing footstep at 60 revolutions 


minute; this step must also the 


} 


per carry 


blocks, ete., to be rubbed, which may 


Che 


3000 pounds additional. 
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first received int 


block as 


the rough 


slabs, was originally arranged to | 


three of four each, 


driven in groups 


three line shafts, each served by a separat 


70 horse-power motor. Mounting thes 
line shafts on the ball bearings has 1 
sulted in the discarding of two of tl 


motors, one having been found adequat 


for the driving of all three line shaft 


that now coupled up as a_ singl 
length In the 
fact that the ball bearing necessarily 


far greater in first cost than is the ordi 


are 


face of this saving, tl 


nary hanger box is absolutely of no im 


with power produced 


portance, even 
very low cost and after the deduction « 
a most liberal depreciation, the frictio1 


saving represents a most handsome returt 


on the investment 
Fig. 5 shows these ball-bearing boxes 
and permits the recognition of the very 


short space they occupy—their length not 


1 


exceeding the width of the hangers; the 


latter are the universal giant frames sup 





























WHEELED 


intelligent 


iving littl 


conception of the 


niceties of machinery and no skill at all 


in its intelligent care 

Remarkable as are the machines eady 
described in the light of the methods and 
apparatus they displace, the two-wheeled 


molder, Fig. 4, 1s possibly still more so 


\n endless number of sl 





] 


turned out on 


utting 1s 





feet per minute f 

narble, depending on the s nd shap 
or the cut | re v« 1 

wk t is required produ width 
of 5's inches and a differs in dep f 
prohile of 3 inch and leay dl 
harp contours is certainly a feat to ¢ 
mand respect 

The machine carries two spindles that 
rotate carborundum wheels at the stan 
dard surface speed of bout a mile a 
minute The roughing wheel is of very 
coarse grit, No. 2, while the hnishing 
wheel is much tiner, No. 4o rhe roug 
ing wheel is practically not subject to 


glazing, but naturally cannot maintain its 


outline for the finer details of the profil 


it leaves an average of 1/16-inch stock 
for the finishing wheel to remove, which 
calls for infrequent dressing of the wheel 


MOLDING MAC 








HINI 





. ( ) i W ( 
plat ind Ve t ce mortised beve 
gear, 1s taken on radia bal hearings 
! 1 ich } s clutch conned ed to the 
i shaft, whi gain 1s 
1 dl ll bear \n electri 

tor drives t Ling Pri to the em 
ploy I mall b gs these ni 


ie S1 tron s ny 1 pow 
ring troub which w serious fac 
S vy oeli \ pographical 
rror was i 1 Kked for 
demonstrati of the « itv ot thes 
rust bearings to s dp shment Ih 
ead of the d being given as 24,0 
p ds cons for the table and spindl 
plus 6000 pounds t tl work, it was 
civen as o1 Sooo pounds. Nine months 
of constant work on all four machines 
undet a load tour times as great as they 
ywere designed for has resulted in t ble 
with only one of the races 
Phe very dl cided success I the ball 
b iriYgs und 1 thre exact v den inds and 
difficult service of the machines just de 


scribed led Mr. Peirce to a consideration 
of their employment on. the 


\ bank of 


line shafts 


saws, that serve to cut 


12 garg 





plied by Fairbanks company. The r mark 
able abser of friction of the ball beart 1Z 
line shaft was her forcibly shown dur 
ing erection The entire line of 200 f 


of 215/16 shaft with its various pulleys 


nto motion by pulling on 


light string thrown over a 5-foot 


pulley 







Berlin, at the in 


tance of the Umi f German Shipyards 
lhe exhibition, aceording to the present 
plan, will remain open from April t 
October, and will comprise models ot 
ships of various types, of plant and ma 


chinery used in the shipbuilding industry 





and of ships’ equipments, of docks, hat 
rs, shipyards, t Phere will ilso b 
sections for engines and motors, for va 
1 clectric ppliances, for maritim 
instruments, for charts, lteratur ete 
\ direct submarine cable from New 


York to Havana, is to be laid for the Com 
mercial Cable Company in order to reduce 
ybtained via 


the time of now 


the Florida route 


transmission 
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An Automatic Lathe of Unique Design 


A Tool with Worm-driven Spindle and Cam-operated Carriage 
for Machining Work Held between Centers or in the Chuck 


EDITORIAL CORRESPONDENCE 


The accompanying engravings illustrate wheel, and the small pulley, which in the means of m the counter- 


n interesting machine designed and built various views is seen at the outer end of shaft and main line, or a variable speed 





yy the Fay Machine Tool Company, the worm shaft, transmits power through motor may b 

| hiladelphia, Penn., for machining pulleys, the belt shown to the pulley below for As indicated in Fig. 6, the spindle is 
sleeves, gear blanks and other work driving the feed mechanism. The worm of large diameter, and spring collets may 
which can be handled between centers or shaft, which carries two fly-wheels, is be used when desired. Ordinarily the 
held in a chuck [his machine has a_ operated from the counter by a belt pass face plate, shown to larger scale in Fig 
capacity for work up to 14 inches diam ing over a single pulley at the rear end 7 al his is adapted to receive 
eter over the ways or 10 inches over the of the shaft. A series of changeable pul- the live r or the taper shank of an 
arriage, by 10 inches long. Itis designated leys is provided by mea hich tl arbor late is slotted and adapted 
by its makers an automatic lathe; for, idle speed may be altered when r to. cart litabl rivers for various 


when the work is once placed on the cen- quired. This method « 1g classes of wor | center is car 


—_ 
\ a7 
FL) . 


B 
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.§$~ £ et | : 
Meare e 8 | anlwe @e 























chuck and the 


Started, the various cuts are 
machine automatical stopped upon tl verhang rm si n ordinary adjusted 
completion of th ries of operatior ictice, a ! ng large quantiti making 


without attention n hile upon the p f pulleys, ge: lat nd het irt remove 


I bor i bushing, 


operator ay textile-machine work, the m imed r yu 
rhe general views, Figs. 1 5, give 3 hi is naturally run for a considerable this is put in place in the footstock by 


good idea of the machine as ; hole; length of time on job, making it un removing 


Figs 4 and 5s show it as arranged spe necessarv to chang¢ ] | ng speed ex [The carriage rving the turning tools 


cially for a chuck job; Figs. 6, 7 and 8 cept at infrequent intervals. It is obvious, mounted, as sho at A, Fig. 6, on a 


show various details of construction. The however, that whet lesired, speed long shaft B iced longitudinally be 


spindle is driven by Hindley worm and changes may be readily provided for by tween the ays; t shaft is moved to 
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UTOMATIC LATHE 























TURNING A BEVEL GEAR BLANK IG j \ TURNING D FORMING JOB 





AMERICAN MACHINIST 



























































AMERICAN 


MACHINIST 


\ t 
, 
f ¢ 
ri 
| ~ ly ner 
f 6 
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( pe ad 
r 
n ry tool takes 
e tac Ot t WOTK 
g sed d fed 
] the ret rn 
Oo! ni ng 














front of the bed, as showr 
ig. | The guide on the top of tl 
hown in one form at J, Fig. 6, con 
s indicated wit shoe J depending 
when equipped wit 
f roper outline Suse 
il for crowning pulleys and for vari 
other classes of work 


For squaring down the edges of work 


carriage is 
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FIG. ( 

tting moven s of et s the drum 

s rotated 1 ip \ Ss the teed-driving 
pulley is then clutched direct to the worm 


(he tast and slow movements of 


the worm shaft and drum are controlled 

matically by disk E, Fig. 8, which 
carries a series of dogs for operating a 
ock shaft connected to the clutch on the 
hub of t 


ie feed-drive pulley F. These 


controlling members are also 


clearly 


shown in the half-tones, Figs. 1 and 3 
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ee 
\ 









































i sp og a ii 
released and the cou 
cally stopped. It 
swinging the carriag 

Ss it travels ong 


form may be turned 


giving this movement. 











“AaATTiage 
ng point and the 
omplete revolution 


H, Fig. 8, is then 


ntershaft automati- 


apparent that by 

vertical plane 
bed, any desired 
n the work. For 
a former bar is 


nerely rocked about Its 


pivotal point 
without requiring the regular traversing 
movement. In such cases the longitudinal 
feed is disconnected and a former bar is 
used which may be drawn along under the 
carriage by means of cams attached to the 
The connect- 


former bar 


outside of the cam drum 
ing bar leading from the 


which operates the carriage, to the cams 


on the drum periphery, is clearly seen 
in Fig. t, and is also shown at K. Figs. 6, 
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4? / 
d& A series « s is drilled 1 W thes S ‘ 
pe 1 hroug T l l X1S I ng 
e inte d ( 1 ré t | t end 
t ched at tl eC | I \ 1 
- or inte ( ( rfa 
On si classe work sb 5 l jun 
blanks, wh« e « 9 Is g ( g i 
to op ( S l surf s t by 
gitudir fee ge } g A t! 
hed b f k S 
d f 
( shaft This g s ill s tl 
d Fig. 3, w ed 
t end of f S \ I Q fr 
roll fitting a g e face of tand 5 
djustable disk, w 1 i W f tior 
iC ke the | \\ \\ Yi I k 1S 
seen that by adjusting is slotted disk ( f As 1 1, work 
y desired b l | d the the de is 
| straig 1 1 forming 
At the re f is provided < Whi 1 tool ed l lers; the 
long shaft « | igs. ¢ d&8& \ edges of | g \ g ‘ 1 of bor 
ying pair of arms adapted also t 1 b é g é t I eld in a 
‘eive turning, f 9 d facing tools é iS @\ 





A New Method of Shaping Metals 


A Process of Roll and Hammer Swaging Which Produces 
Rapid and Accurate Work the Material 


EDITORIAL CORRESPONDENCE 


without Loss of 








[here have been many advances in th M facturing ( , de ( vaging of | I d work in 
methods of shaping metals during the R. ] s developed two 1 f swaging t gon w, though 
last few years; and though the cutting 1 es, one of which . d t SW derstood as it de 
yrocesses have been or itly mproved, 1 In¢ nd e other a hamn gy i Ss ft De 1 ] f the most 
perhaps the most striking development is ie, the st f l if proce many way One 

the shaping of metals by pressure ap stock and the other for producing var of these machines shown in Fig. 1, 
plied in various ways rather than by re et f shapes, usually f l t ing di g within the round 
moving any of it as waste material. without wasting any of id g front; they are forced on the 
Working along this line, the Langelier preserving the same metal the surface l work, by ssion of blows 
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REDUCING MACHINE WITH Rt LVIN¢ ES H 
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O52 
from the hammers behind the dies. shape of U. This was a tool-steel piece ter the revolving hammers strike the 
These give a succession of blows against for European customers, and here again upper die about 3000 blows a minute, 
the back of the dies, about 3000 a_ the saving in stock is very noticeable and give it a slight but powerful blow o1 
mi and the reduction of even hard [his is also shown in Fig. 5, which the metal 
material, such as drill rod, is very rapid. gives the successive operations of rolling \ rod is fed in from the right, being 
lown a corkscrew blank from the plain’ revolved by the chuck, which holds it 
SomE oF THE Work Done By SWAGING ound stock and shows how stock is lightly but enough to turn it. TI 
S ral samples of quite a variety of saved over the cutting process In this rod is fed into the die and the foot 
—. 
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work this way are shown in Fig 


A is a tool-steel spindle 


done in 
3 | he 
for textile work, each end being finished at 
Che result is a very round 


top piece 


one operation, 
and highly polished piece of work with a 
hard surface that wears splendidly 


very 

in operation, The next four pieces need 
no explanation, except that the thread 
on trammel point B is not rolled, but ts a 
separate operation At F is a blank for 


making the piece //. The first operation 


leaves it as at G, while the finishing dies 


draw it out to the length of //. One point 


that appeals strongly in this and many 
other examples is the saving of stock, none 
of it being cut away and scrapped. As the 
finished piece is very nearly three times 


as long as the blank from which it was 
made, it shows a saving of about two 
thirds of the stock or what would be cut 
away in screw-machine work 

At J is the pin for a scarf or stick 
pin, the pointing only being done on the 
machine This makes a very fine, sharp 


point, hardens the metal by compression, 


and leaves it perfectly smooth and true 
At ire two samples of double-ended 
work, being swaged from each end in 


separate operations 


Other examples of pin pointing are 
shown at L and P VU is the leg of a 
pair of sheet-metal dividers which are 
pointed the same as the pins. WN is the 
blank for a bit-brace twist drill. This was 
formerly done by grinding at a much 
slower rate Two needles are shown at 
O,and O isa torpedo shaped piece made 


by swaging down the ends of a thin seam 


less steel tube 

At R is a blank. The first operation 
being to take the corners off in a screw 
machine of swaging; in this particular 
case square, hexagon or oval forms of 
wire can be swaged round; three opera 


tions of swaging bring it to the size and 


WORK 


DONE BY REVOLVING DIES IN SWAGING 
case the stock is 215/16 at the start and is 
drawn to 75/16 inches in the fifth opera 
tion 

To give an idea as to the time re 


quired for this kind of work, we repro 
duce a sheet of special taper work in Fig. 
4, 
operations together with the time of each 


some requiring two and some three 
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lever brings the lower die up against the 
work, which is constantly turning at the 
is being hammered, which 


same time it 
insures roundness when desired. For 
other shapes the work is fed in without 


turning. 
very nice work and 
determine just how 


These dies require 


only experience can 





No of 
Operations Output 
1 1%, : ; 
r Ist Operation S per Min. | 
| 2 
2nd ee 6 ee 
. nanaasl 
l Ist Operation Sper Min, 
La — — 2 
2nd “ 6 | 
2 Ist Operation S per Min, 
—E————— 2 
2nd * 6 
atts 4 lst Operation 7 per Min, | 
| 1 2 | 
2nd “ 5 | 
“ Ist Operation 7 per Min, 
= 7 , | 
= 2nd ) 
= a 
1 Operation 7 per Min, | 
HH - , | 
3 2nd > | 
1”, : 2 | 
lst Operation 6 per Min 
| a — 3 5 end ) | 
rd | } 
| 
Ist Operation 6 per Min, | 
————— - aa J 5 2nd ) | 
trd i | 
2 7 7 
- * Ist Operati 6 per Min 
= = j 3 2nd 5 
sed i 
FIG. 4. SHOWING TIME TAKEN IN REDUCING STOCK 
In addition to this the ever present saving to make allowance for hammering the 
of material must also be considered metal into different shapes and taking 
u p care of its flow due to its reducing cer 
HI \MMERING PROCESS ' Ff : . 
: tain portions of it. Some of these dies 
While all this work is interesting, the are shown in Fig. 6. 
hammering-machine process is even more 
, es ; How tHe Dies Are Mabe 
so. One of these machines is shown in 
Fig. 2 The head of this machine is The depressions in the dies are made 


driven much the reducing machine, 
he dies in the cen- 


but instead of having the 


as 


in steps or series, the first making a por- 
tion of the change such as would be called 
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the “breaking-down” die in drop-forg stage and starts another one from tl 
g work. Each succeeding depression is wire stock in the first depression, and 


made to change the shape of the piece so on through to the finished product 
ft t s t 


until the last one leaves it just as desired; which can be cut off by the last dies « 


nor does it take as many steps as mght not, just as desired [he doing of 

be imagined to secure very radical takes less time than the telling 

changes of shape, as will be seen from The making of gold beads s been 

the sample 4, in Fig. 7 revolutionized by this method, and a bet 
[hese are made from round stock, ter bead can be made in this way thar 


wire in one case and tubing in the other, in any other yet devised 
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FIG. 5 3LANK FOR CORK-SCREWS 
and are both jewelers’ work. The first Strange as it may seem. gold is not 
is made from a piece of rolled-plate wire metal that is eas ly drawn ot ipped 
and has the great advantage of preserving The old process was to solder or “sw 
the val y 1 - - 7 he f 2 : 
the gold covering on every part of the the gold plate onto on . Kinet onl 
finished piece Starting with a_ round *. ' ;, 
. ; isually brass. so as to ey araw 1 
wire, the end goes into the first depres , ; , 
: a into any shape desired 
sion of the die and, while it is revolved rt : 
1 ne sheets ot comb a ll tais were 
by the chuck at the right, the operator blanked id 
: janked out and drawn into ps, then 
presses the treadle, a wedge moves for . , ; . 
} ¢ ] 1 | ntil 
1 n LODS ( wi ( int 
ward under the lower die and it rises . ps forced dow ; . 
: rt T ~ Ve ? ) t ) ~ i ] ] 
toward the upper die, which is _ being Ite everal opera llow bea 
: we } th P 
struck 3000 blows a minute by the revol was obtained, with t g O 
ing hammers in the head of the machin side I ( ‘ | d nd 
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7. HAMMERED WORK \T TOI S 
[his continues until the lower die ré 5 b s put it t cid 
its highest positi nd the piece is fully which dissolved the | ft the 
formed by the first depression gold bead This had t disadvantage 
[hen the die is lowered, the forward of sometimes leaving tl! s| thin and 
portion of the work advanced to the ragged around the hole, which had a 


next depression in the die, and the treadle tendency to cut any string run through 


again forces the lower die upward. This _ it; it was also an expensive process. Then, 


hammers the first piece into the second too, the beads would not often be very 


its them off, dropping 14 


b< x, pract ically 
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Reinforced Concrete in Factory Construction 


Direct Cost and Structural Comparisons between Mill, Steel and 
Reinforced Concrete Factory Buildings for the Same Floor Loads 


BY FREDERICK A. WALDRON* 








[he most important of all factory prob- brought into play and its value in relation in most sections of the country. Wit 
lems at the present time is to obtain max to the production is considered. There 1s advances, however, that are being m 
mum efficiency from help. The elements no doubt but that a neat, well-arranged in reinforced concrete construction 
which contribute to this efhcien iT plant, next to a first-class product, is the by the proper design, specincations 
varied and complicated The undet ig best advertisement a firm can have he judicious selection of floor loads, 1 
principle, however, in obtaining the best [here is no question as to the economy a question if, im the future, reintot 
work is to have proper working cond of the New England mill construction on concrete could not be built as cheaply, 
tions conducive to the best health of the = ms 
employee, as no one can reach maximum eee ee Fr 

;' ' : _ — 
efficiency if he is not in the best physical , 
and mental condition Pf 

The more progressive and_ broadet 
minded factory owners are recognizing VWs n 
os. 2 i * | 
this fact and are onstructing new bu ld f 
ings with a maximum amount of light, ; — 
using eith skeleton steel with brick + (ree 

lly cl KCIt mn ( y l I s4 Ba 
veneer or reinforced concrete. The more 22 >| About 22 > 





conservative owner still holds to the wood 


and bri k construction as “oood eno teh.” 














The evolution of the average factory —— ree Wes TH 
building begins with the idea of a covering 
in which to house help and machinery, —— - : ee ie - 
followed by tl ommercial consideration 
of the very lowest initial cost regardless : 
of future economy or the efficiency and ‘. ' whi 
omfort of the help employed therein - —— asa -- + , (—~— + — 
Che ability to withstand dull times and 
sharp competition lies in the fact of being J } } ipa 
able to look ahead and design the entire f | *. nd re lee. 
» . A ff . 
plant with efficiency as the wat vord t tt IE Te ’ 
rather than first cost . ae , 
The economical cost of factory build . . : 
hein} ; . EXAMPLE IA. CROSS-SECTION OF EXAMPLE I 
ings is a problem which is not easy of 
solution unless a general knowl ‘dge of factories having lve floor loads not ex not cheap: r, than mull construction in 
factory arrangement and construction is ceeding 100 pounds with maximum col- most places 
umn spacing of 10 feet and a girder length The short time required to complete a 
*[Mr. Waldron was employed for the last ier ; ae : av tags ic . : d 
twelve years by a number of the larger and Of from Io to 16 feet reinforced concrete building has, in many 
more progressive firms and held solely re In textile mills the machinery and ar- cases, been the deciding factor, owing to 


sponsible for the design, arrangement, equip ‘ “ee : , “7 
ment, construction and cost of operation of rangements are such as to admit of this the difficulty in obtaining building mate 
different factories of various types of con , hinieeas +] . . x _ +] , —_— ~~ 
struction and oceupaney Ep. ] onstructio b g ) most economical — rials during the past Tew vears 

















EXAMPLE I FACTORY FOR LIGH AND HEAVY MANUFACTURIN( THIS HAS A MONOLITHIC REINFORCE! 


CONCRETE FRAME WITH BUFF BRICK VENEER 
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EXAMPLE 2. MONOLITHIC REINFORCED CONCRETE Bl 


r BRICK VEN 
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For multi-story machine shops manu 
facturing light machinery the superiority 
of reinforced concret nas ilready peen 
demonstrated; the rigidity of working 
platform, fire-proof features, cleanliness, 
air and light have already attracted wid 
spread attention. The cost, however, fo 
various factories, especially in the Eastern 
section of the United States, has been 
questioned, and justly so, by parties con 
templating the erection of sam his is 
due largely to the fact that this type of 
building is oftentimes improperly con- 
structed and poorly designed, either in the 
amount of steel or concrete, the assump 
tion of excessive floor loads, the propor 
tion of column load, and the designing of 
the girders and columns carrying the load 

It is surprising the amount of expense 
that can be cut out in the designing otf 
reinforced concrete buildings by an intel 
ligent comprehension of its requirements 
and relative costs of its. elements and 


future ¢ quipment 


SELECTION OF TyPE OF BUILDING 

Many manufacturing concerns that are 
today building light machinery are erect 
ing buildings on the weave shed or single 
story plan. This is short-sightedness and 
false economy in many cases, a few of 
which are enumerated as follows 

1. Ifa plant increases its output within 
a comparatively short time the land which 
is deemed sufficient for today is entirely 
inadequate for buildings of the above 
character in five or ten years 

2. A building of this kind tends to 
produce a “dopey” effect on the help em 
ployed therein 

3. The floor area in time becomes so 


large that the so-called advantage of being 
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ible to see the entire shop and what every tions under much better working condi 
body is doing disappears tions, and start at the top of the building 
j lhe idea of watching a factory from and come down to the assembling floor 
he office tilted back in an easy-chair 1s and shipping room. More work is d 
a thing of the past. The up-to-date shop layed and lost track of by the “see-saw 
has its responsible heads out in the fac process than many realize 
tory “on to their job,” and it has never It is a recognized fact that the mor 
cccurred to many that the help spend as progressive employers on the lighter 








I 





NAMPLE 4. FACTORY OF GERMAN AMERICAN BUTTON COMPANY, ROCHESTER, N. Y. BUILD 
ING IN FOREGROUND IS OF PLAIN MONOLITHIC REINFORCED CONCRETE WITHOUT 
BRICK VENEER OR TRIM OF ANY KIND 


much time watching the office as the office grades of work carry this method out 


does watching them. It is absolutely im in the arrangement of their factories 
possible for any one sitting in an office This can readily be done by the proper 


I 


1 


tell whether a-man at a distance of design of the building and its relation to 


0 feet is working efficiently or not, as output 


may be going through the motions 6. A building of the multi-story type. 
without accomplishing results when the cost of land is taken into ac 


5. On work where the maximum _ count, can be erected for less money gen 


weight of any one piece does not exceed erally per square foot working floor space 


i certain amount, it is much better to have than the weave shed or the single-story 
1 multi-story building with proper eleva monitor type of building, which type 
ors, as the work can be divided into sec should only be used where it is necessary 














EXAMPLE 5 TWO-STORY MILL CONSTRUCTION RUILDING OF THE YALE & TOWNE MANUFACTURING COMPANY, STAMFORD, CONN. 
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EXAMPLE 0. BUILDING OF THE DAVIS SEWING MACHINE COMPANY, DAYTON, OHIO PLAIN MONO 


WITHOUT BRICK VENEER 




















to have crane runways and handle prod 
uct ‘ rf 500 pe ds 

7 For a product not exceeding 2500 
pounds in weight, a set of tramrails and 
hoists can be provided which will handle 
the work much more expeditiously 
than any type of crane, as it would be 


divided into smaller units resulting in 


the 
rapidly than it could be while waiting ior 


individual machine being served more 
the traveling crane, which oftentimes is 
tied 
maximum production per machine hour 


up on special work and prevents the 


does not mean th 


for the plant [his 
tramrail will take the place of 


1 
thie 


a single 


a traveling crane, but same amount of 


money put into a properly designed tram 


rail system for shop transportation for 


light work will give a greater machine 


hour output than if invested in a travel- 
ing crane. 


The most serious set-back that rein- 
forced concrete has re ceived is due to its 
apparent simplicity. The mere fact of 
mixing together a little cement, sand, 
stone or gravel and having it harden al 
most in the twinkle of an eye has; at- 
tracted toward it a great many incom- 
petent contractors and engineers The 
reactive effect of this is apparent in the 
failure of several buildings in the course 
of construction on the one hand and the 


excessive cost the other. 


A building of 


far as the 


on 
reintofr 
itself 


‘ed concrete, in so 


fram is divided into 


o S 
goes, 


three elements rete, reinforcements 


con 


work, in which the form work 


arly as much in place as the 


and form 


costs very ne 


sum of the reinforcements and the con- 
crete The result of this combination is 
the tendency on the part of the con- 
tractor to get his form work done cheaply 


and use as little material as possible 


which results in forms being removed 
too quickly, thus causing collapse. 


The 


steel and keeping it so that it will have 
the 


element of labor in placing the 


necessary covering of 


concrete costs 

almost as much as the steel itself. This 
point is also liable to be slighted 

Cement is the expensive item in the 

concrete and the contractor who is out 


for making money regardless of the qual 
ity of toward 
the the last 
point and have materials hold together, 
It is 


the work naturally 1 


«lTls 
elimination of cement to 
have a 
by the 


dings today that 


poor business policy to 


building designed and erected 


same party, s the bul 


will stand engineering criticism and show 


a low cost are those that have been de 


signed by competent architects or en 
gineers and erected under their super 
vision by a reliable contractor \ good 
design poorly constructed is not as good 
as a poor design well constructed and 
good construction require rood supet 
vision 

It is very hard to get the prospect 
builder, in) many cas to realize the 


economy of a kind 


and 
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many owners think that by giving the de 
firm 


} 


signing and the building to the same 


that they are not for the architect 


paying 
or engineer. In reality, it is costing them 
more 


Whatever 


le fire proof 


question there may be re- 


garding tl qualities of rein 


forced concrete, it can be safely said that 
of these 


it is harder to start a fire in one 


buildings than in any other type. The 
inflammability of foundry roofs, even 
when made of thick planking, is also a 


known fact in insurance circles The 


modern mill constructed floor can, under 


certain conditions, make a very warm 
fire; especially after the floor is dried out 


and the space between the maple floor 
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ture the countershaft is also slid to it 
proper position over the machine. 
From the factory operating standpon 
the most important advantage in the rei 
forced the rigidity of tl 


working platform for operations re,u 


concrete is 


ing great accuracy, the vibration an 
spring being much less than in any forn 
of wood floor in existence at the preset: 


time. 


A properly designed reinforced cor 


crete building will give, during the winte: 
months, from ™% to of an hour mor 
daylight than any type of building of slow 


Of course a ste¢ 


burning construction. 
frame building with brick veneer can be 


made to give about the same window 











‘Pamala emia 














EXAMPLE 7. FOUR-STORY AND BASEMENT MILL CONSTRUCTION OF YALE & TOWNE MAN 
UFACTURING COMPANY, STAMFORD, CONN. 
and the plank floor is filled with inflam- opening but the advantages from a fire 


mable dust 


The advantages of following up the 
work of completion of a building of the 
monolithic reinforced concrete type are 
apparent. The floor can be made prac- 


proper mixing of 
the 


tically water tight by 
the 


workmen to place the rougher portions 


ingredients, thereby enabling 


of the equipment during the erection of 


The objection to placing shafting, 


is being overcome rapidly by 


vices which have been designed for that 

purpose In the up-to-date shop the de 
nee 

vices for suspending shafting are so mad 


that the countershaft can be placed in 
portion of a given rectangle by slack 


and sli 


to its proper position and on this 


ny 


few bolts ling the structur 


no 
tix «t 


standpoint, unless the steel is fire-proofed, 


are not what they are in reirforced con 
crete structures and the feature of fire 


proofing steel adds to the cost 


With all of thes advantages and 


advance in desig nd construction w 
may reasonably look forward to an « 
of concrete factory buildings throug] 

1 uIntrs This conditi Ss ¢ 1 
here in the Middle West and ext 
sive f: t b ld ngs I be ng ( 
st ted rapidly, « nically and satis 
factorily t yners 

Paste iN GrouptinGc BUILDINGS 


grouped so as to fi rit 


from an_= artist! 
oint as cheaply as from a mecha 


fact ry building 
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EXAMPLE 8. REINFORCED CONCRETE B ING WITH RED BRICK VENI F YALE & OW NE MANUFACTURING COMPANY, STAMFORD, CONN, 
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EXAMPLI ) FOUR-STORY AND BASEMENT MILL CONSTRUCTION OF i OWNE MANUFACTURING COMPANY STAMFORD, CONN 


























EXAMPLE QA. INTERIOR VIEW OF EXAMPLE 9 
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are embellished irtistically; othe al be allowed In the othe St >.40,090 ) ind onst i one typ¢ 
extremely plain, neither of whicl 1 to $45,000 claimed as e» f which ulding ert ties would 
certain location forms a pleasing or attrac enl $14,000 was allowed ! f this be S nomical for san type 
tive grouping Either of the abov if mount $11,000 was for work which the building in a different locality 
grouped artistically and properly propor owner intended to do self when thx 
tioned, creates a lasting impression on contract w let This was due largely Motor-driven canal boats are again 
those who may observe them dan im- to the completeness of the drawings and being experimented with, this time in 
pression thus created is witl t exception specifications and the form of contract England, on the canal from Sharpness, 
a valuable advertisement for the owner. In the original cost and design of a_ on the coast, to Birmingham Che motor 
Much money can be saved in designing building the owner oftentimes overlooks is a 15 horse-power two-cylinder type, and 
the most simple buildings by a reful re the subsequent expet of equipping it uses a low grade of kerosene for fuel, 

















EXAMPLE II. FACTORY BUILDING OF J. H. WILLIAMS COMPANY, BROOKLYN, N. Y. MILL CONSTRUCTION 


WITH FOUR STORIES AND BASEMENT 


view of the location and occupancy vf 
same. In several cases, to the writer’s the cheapest form of design and con- boats which have a maximum carrying 
usual load, how 


been put into a building than is absolutely In the writer's experience, he has found ever, is but 26 tons, owing to the shal 


the and is induced quite frequently to take installed on one of the regular canal 
knowledge, 20 per cent. more expense has _ struction capacity of 34 tons Lhe 


necessary, due to the fact that the owner on buildings averaging from $75,000 to lowness of the canals in some places. The 
engaged a local contractor to design and $300,000 in value, a building properly de- boat makes 4 miles an hour easily against 
construct the building signed for its specific occupancy, econo- 2% miles an hour for horses or mules, 

mies of from $4,000 to $20,000 can be and even when pushed to six miles an 


Cost oF EXTRAS AND EQUIPMENT ' . : 1 . of 
effected by the consideration of these mat our, does not wash the banks as was 

In many cases the form of contract and ters when the building is first designed formerly the chief objection to propellers 
lack of thoroughness of the specifications In canals lhe cost of propulsion figures 


seriously affect the cost of the building. UR Saas ut much less than with the animal-drawn 





The writer has had experience with two In presenting this article on the cost of boats n the saving in time is consid 
buildings with a contract cost approximat different types of buildings, the writer red, and there seems to be no reason why 
ing $250,000, the specifications and con does not wish to be misunderstood in de the use of the motor should not be ex 
tracts being drawn by different parties. claring himself absolutely in favor of re tended in this cas Che experiment was 
In one case there was about $50,000 forced concret nothing else, for he irried out by Edward Tailby, a_ boat 


claimed for extras, all of which had to rea s that the most economical occu builder of Birming 
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Five Years Progress with Machine Tools 


The Leading Lines of Improvement in the Art Which 
Is the Foundation of All Modern Industry and Progress 


AN EDITORIAL SYMPOSIUM 





e attempt to write ( ‘lete his y cribed for this condi f affairs eing high-spee time 
achine tool progress 1 ny period the remarkable stat: usin tivity retain the Y 
time would involve substantially the which has prevailed, which has made it added to both t 1 of improvement 
writing of a large part of our own = almost impossible rm rs to ind to t f ingine it 
ges. This, obviously, is impossible, and turn out the required amount of their pro lhe problem | ittacked in many 
e following resumé of the progress duct and left no time nor opportunity for ways, and whil g the diverse plans 
de during the five years which have the development of new things. We often now offere« y be wl will 
lapsed since our 25th Anniversary issue hear of manufacturers who have import ultimately becon the standard in the 
was published is therefore necessarily ant improvements up their sleeves which same manner that the cone pulley was 
nfined to the more important develop- they are only awaiting a breathing spell formerly such, it is too early at present 
nts of that period and especially to to launch upon the market, the predic to point it out Certainly there is no 
se of a fundamental and far-reaching tion that the first let-up in business activ- such clear tendet in lathe construction 


iracter. We have made no attempt to ity will see a flood of improvements being as in milling-machine construction, for 
, I 
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SINGLE-PULLEY-DRIVE LATHE WITH SPINDLE RELIEVED OF THE PULL OF THE BELI THE LODGE & SHIPLEY M HINI ) COMPANY 


prepare a catalog of everybody's improve common Chere is no doubt some rea example, and all that can be done today 
ents, but we have endeavored to show’ son for the belief which we have men- is to report progré 
how far fundamental changes have gone tioned. At the same time a retrospective 


nd, where possible, to give credit for the glance will show to all, except the few 





igin of these changes, together with who have kept their fingers upon the pulse One line of development has lain in 
lustrations of good examples of recent of progress, that this period has not been’ the increase of the widths of belts, along 
ichines which have been selected from one of stagnation, but that it has seen’ with the reduction of the number of steps 
ose most available to illustrate the var large and important developments in the cone pulley from five to three, and 
is improvements in concrete form the enlargement of the small step of the 
hese do not profess and cannot be ex : ° cone in order to cut down the reduction 
a ea i Progress in Lathe Construction 95 yoy coca w) hile Oe suid ae 
d to do justice to all of those who the large step nge, whi wi 
contributed to the progress of the Of all machine tools, none perhaps at believe w i! gurated by the American 
st fundamental industry of our time the advent of high-speed steel was so ill- Tool Works Com, W it tl tart 
y may, how “ inl tak d d to meet tl let ls to | ide par \ f limit 
markers of ( sent state of the pon it as the engin e, because f ng the 1 f t f the work t 
nd per Ss as \ : ll 1 t the fundame MN Knes I be ¢ the Later 
serve as refers f whi pulley drive 1 ¢ iuired he speed red by t " 
sure progres power wh ’ | f tion of | dt 
[here is ry is t pression ties to be et ar maximut nin Sst 1 f 
id that tl ears \ not the ve, I wid range the » I s 
n marked by t ad es in f speed required l i se of now | | 
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with the constant-speed belt In 


cases, for example, in thi 


some 


practice of the 


AMERICAN MACHINIST 


Another application of the 


speed type ol headstock is found in the 


single-belt 


November 7, 1907 


Pan 


hibition in 1901, and duly described in o 


was exhibited at the American Ex 





Lodge & Shipley Machine Tool Company, Lo-Swing lathe built by the Fitchburg columns, a magazine feed by Alfred Her 
the single-step pulley is used in combina Machine Works and illustrated at page bert & Co., of Coventry, England, bein 
tion with a variable-speed countershaft, 508, Vol. 28, Part 2. This machine is an also shown in our columns during th 
while in others, illustrated by the prac interesting example of a single-purpose same yeat Thanks to the bicycle 
tice of the American Tool Works Com tool, it having been developed for doing dustry, the automatic machines had 
pany and the R. K. Le Blond Machine’ work on bar stock handled between cen the beginning of this interval outgrow: 
Tool Company, the single-step pulley is ters, and nothing else the swaddling clothes of infancy, a1 
driven at a constant speed, all speed In connection with lathe progress, still from a machine for the making of screw 
changes being obtained by the geared another interesting example is found in © studs and similar pieces, it had grown 
headstock, while in other cases the geared the automatic lathe built by the Fay Ma- a capacity for handling 234-inch sto 
headstock is used in combination with a chine Tool Company, of Philadelphia, while the third spindle speed attachment 
variable-speed motor. and illustrated in another section of this for threading work of large diameter a: 
Issue This machine, while embodying coarse pitch, the high-speed milling 
[He Freep Gea some of the features of the automatic tachment, the feeding of oil through tl 
The all-geared feed box has also seen turret lathe, is designed particularly for turret, the inside forming, cross drilling 
. 

















CONSTANT-SPEED-DRIVE 


a largely increased application, and for 
lathes intended for general purposes it has 
become almost universal. The large num 
ber of lathes which are used on repetition 


work, in which changes of feed are com 


paratively infrequent, has, however, led 
to the retention of the older arrange 
ment, and will no doubt continue to do 
so indefinitely There is also an in 
creased tendency toward the casting of 
the headstock integral with the bed 


OrHER IMPROVEMENTS 


Another important change which is the 
the of 


high-speed steel is the mounting of the 


outgrowth of increased demands 
belt pulley in such manner as to relieve 
the main spindle of the belt pull, the 
Lodge & Shipley Machine Tool 
pany being the pioneers in this develop 
ment. 


Com- 


LATHE—THE R. K. LE BLOND 


machining work ordinarily handled in the 
engine lathe or hand turret machine 


Plain and Automatic Turret 
Lathes 


1 
} 


he question of size, the 


turret- 


from t 


Apart 


most important development in 


lathe work has been, perhaps, the applica 


tion of the magazine feed to the automatic 


machine [he first public appearance of 
this device as arranged for handling cast 
ings was, we believe, at the Paris Exposi 
of feed ma- 


tion where a 


chine was shown 
Pratt & Whitney 
in question having been illustrated on page 
of our Volume 23 


1Qoo, magazine 
in full operation by the 
Company, the machine 
Following this 
the 
Cleveland Machine Tool Company, which 


1205 


came a magazine-feed machine by 


MACHINE TOOL 


COMPANY 


and independent cut-off attachments were 
The of 


seemed, however, to have been reached at 


already in operation limit size 


about 234 inches diameter, because of the 


difficulty involved in handling the weight 
of heavier bars by means of automath 
feeds. These doubts have, however, now 


been dissipated, the Cleveland Automatic 
Machine brought 


from designs of T. 


Company having out 


P. Brophy successively 


larger and larger machines, namely, a 3% 


inch in 1902, a 4'4-inch and a 6-inch in 
1903, and a 634-inch in 1905, this latter 
machine handling bars of stock weighing 


half a ton. 


A VARIETY 


Another interesting development is that 


oF IMPROVEMENTS 

represented by the Gridley machine, built 
by the Windsor Machine Company. This 
automatic when equipped for operating by 
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AUTOMATIC TURRET LATHE WITH 63%4-INCH HOLE THROUGH SPINDLE THE CLEVELAND AUTOMATIC MACHINE COMPANY 


the machine shop has had a greater influ- 
ence or its development pushed to a 


or 


greater extent during the interval under 


cases. It is now not unusual to see a_ planer comprises five motors and an air 


special motor for the adjustment of the compressor. 





cross rail, and in some cases another for 
the adjustment of the saddle on the rail. The Cylindrical Grinding Machine review than the grinding machine. Not 
So far has this division of work among ——_— only has this made the construction of 
different motors gone that in one case, Whether from the standpoint of 1m- work of a high degree of accuracy com 
expect to describe in the near proved quality or increased quantity of mercially feasible, but in many cases it 


which we 
equipment of a single work, probably no single development in has done much to show what good work 


future, the power 
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EXAMPLE OF MODERN TURRET LATHE WORK 
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and by the influence of example call 


a higher grade of other kinds 


RAISING THE STANDARD 


igo the r¢ 


was probably not 


erfectly round car wheel running in 
United States. It was deemed com 
illy impractical to make perfect car 


1 


tailroad men felt that 
, 


lathe 


the ordi- 


of steel 


which 


in the turning cal 


Is made an accuracy was 1S 
as railroad conditions required wheels 
be, and that any attempt to refine such 
would add 


Chilled wheels for passenger or 


els an enormous expense 


them. 


ght service were not round when cast, 
l the that 


when ground by machines 


AMERICAN MACHINIST 


tr out the flat spot, W s t I 

g, the turning tool must bedded 
de p eno gh to cut ( ls - 
face of this flat spot wheel can 
not be made true; so that val 


of the flat spots by grinding is not only 
done much quicker than in the lathe, but 
less material is removed by so doing 


GRINDING 
Automobile 


made by a process that involves ve 


WITH¢ i <NIN¢ 


1 
crank-Snatts are t 


turning, while the crank-pins and short 


bearings are groun 


forging without an) 


produced a great in time over ol 


Saving 


methods, it being practical to-day to man 


iN 
} | 
il g y, W 
+} ' ¢ 
C ib 1! 
work | 
d e\ I | 
per 1 t¢ i 
. al Te 
“i 
t} } ; _ +; 
sit UES Vv 1 i 
quarters of a 
removed when ot 
teresting to know t 
| 4 | 1 
removal of ni Ia 


minute required 


whereas today one 


with I 


seven to elg 


603 
ID 
1] \ ] 
‘ was 
ilf a 
vas good 
s three 
S c ved 
l I ibic 
t lom in 
) ite S 
ding It may be in 
{ ‘ ears avo the 
bic inch of steel per 
twelve horse-power 


ubic inch is removed 


it horse-power lhis 

















I4XIOX40-FOOT CLUTCH 
still 
It has now been proved to be 


sted up to that time they were 
round. 
mercially practicable to produce either 
lled or steel-tired car wheels perfectly 
nd and concentric within two or three 
of fact, such 
car number of 
tances Nas been done in much less time 


isandths an inch; in 


nding of wheels in a 


n the lathe had been turning the same 


els, and incidentally it has the advan- 
that it can make either the chilled 

the steel-tired wheel perfectly true, 

e in the removal of flat spots from 
] Is the h 


wheels of the 


led, 


from the 


DRIVEN 


VARIABLE-SPEED PLANER WILLIAM SELLI 


ufacture a four-throw crank-shaft 
plete from the rough forging to the fin 
ished shaft, in from six to eight hours 
This includes the cutting off, the cet 
cylindrical work, oil hol 


ing, all 


ing, key seats, and everything ready for 


the automobile 

Five years ago little or 1 round work 
was ground without turning; to-day much 
work is ground from the black stock 


work is plain, without sh 


Whe n 


nd is difficult to turn be se of frailty 
er +) ] rd itt f+ ] 
( the awkward positt I tool, 
the grinding machine is profitable in re 
m ng the entire mat but wher 
1+} el r . ‘ ; ] + 

e work is readily p ] 
sed for removing the greater part of the 


AND COMPANY, INCORPORATI 
latter gain is d » the great improve 
ment in the material of which grinding 
wheels e made, to the greater experi 
ence put into the make-up of such grind 
ing wheels, to the st ly given to the rela 
tive speed of work and wheel and 
traverse of the work by the wheel, and to 
better designed machines 

General knowledge of cylindrical grind 
ing has grown rapidly in the last five 
years "he standard for finish has 
changed during t t hereas there 
was tormerly general ief that cylin 
drica grinding Id show l perfectly 
polished surface there 1s a more 
practi view tal by the great ma 


nda perfe ct cyl 


than a shiny 
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\ HEAVY 


surface. With this there has come more 
experience in the production of machines 
and methods that produce more perfect 
work than formerly, although the surface 
finish has been largely modified 
EUROPEAN PRACTICE 

It may be interesting to know that dur 
ing the last five years the modern cylin- 
drical grinding machine has been adopted 
in Europe more rapidly than in the United 





GRINDING 








MACHINE THE NORTON GRINDING Cf 


States, both in the purchase of American 


made machines and those of foreign make 


The European considers the adoption of 


cylindrical grinding as a very important 
step for him to take to get ahead of 
American manufacturers. The American 
manufacturer has been satisfied that his 
»methods were correct and did not need 
innovations, but lately there has been a 


Today the salesman of grinding 
have to work as hard 


change 
machines does not 





IMPANY 


I 


as formerly to convince a customer t 
the machines would be profitable for him 
to use 


IEXAMPLES OF RECENT OurTPt 


Some little idea of what modern grin 
ing is doing in connection with moder: 
high-speed steel may be obtained from thx 
accompanying illustrations giving the size, 


length, etc., of work, and the exact tim: 


required for turning and grinding, thes: 
































EEE = 3 
Limit 0,0005 Limit 0,0005 
Fit Cleaned 

k.2 ~- 5" m2 on «2 —<--6u w “ "4 1% { ~ 2% 
& 5 

Rough turn, leaving 3/64” stock for grinding (one Stock removed .018”, 12 pieces ground in 2 hours, 30 minutes: 
cut). Lathe time, 70 minutes. Grinding time, 30 to 40 material 30 point carbon steel 
minutes, Total turning and grinding time, 1 2/3 to 
1 5/6 hours. 

x N 7 / | r x 
4 * D m c 2B = a| 
a - MN 
—— — 

] a 
Le 1's x . { mS Se . * { « 23%) 4 
e 1, ‘ 

Rough turn, leaving 64” stock for grinding (one cut). Limit of error, A & C, 0.0005”. B & D, 0.001”; all length meas 
Square up ends, cut thread, finish shoulders and rough tape urements to gage. 
to within 3/64 for grinding, 12 minutes Lathe time, 1 Rough turn for grinding, leaving 1/32” stock (two cuts). Square 

shoulders. 











hour 382 minutes Grinding time, 40 to 50 minutes. Total up ends, cut oil grooves and finish Time 45 minutes. 
turning and grinding time, 2 1/5 to 2% hours Grind, 18 to 22 minutes. Total turning and grinding time 1 to 
1 1/6 hours 
a ae Oe) 
EEE tn I 
6 a 19! a x! K--4 " ‘ 6 we - 16" > 4 ~ 1K» “ ‘ » 
42" 3U ~ 
Rough turn, leaving 3/64” stock for grinding (one cut) Rough turn, leaving from 1/32” to 3/64” stock for grinding (two 
Square up ends, cut thread and finish shoulders Lathe cuts over A, B & D). Time, 15 to 18 minutes. Square up ends, cut 
time, 45 minutes. Grinding time, 30 to 40 minutes. Total oil grooves and finish shoulders. Time, 45 to 63 minutes. Grinding 
turning and grinding time, 14% to 1 2/3 hours. time, 20 to 25 minutes. Total turning and grinding time, 1 hr. and 
Note—This shaft has geen ground in 14 minutes. 5 minutes to 1% hours 
Norte—tThis shaft has been ground in 15 minutes. 


EXAMPLES 


OF MODERN LATHE 


AND GRINDING-MACHINE 


WORK 
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rticul 


Norton 


ars being supplied by the 
Five years ago such 


inding Company 
uld have 


rds wi been impossible 


IMPROVEMENTS 


As with other machine tools, various 


provements for facilitating operation 


ve been incorporated in the design of 
inders during the period under consider 
Brown & 


le present designs have 


ion For example, on the 
irpe machines, tl 


rporated a device for stopping and 


k cate d di 


tly on the front of the machine near 


irting the work lever 
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the 
for which 


and thus 


by the point 


the former position prevent 


table from running 


the dogs are set or running into the grind 
ing wheel 

\ striking development in the cylindri 
cal 


by the new Pratt & Whitney 5x48-inch 
l] lled feed 


grinding-machine line is represented 


machine with electrically contr 


and automatic sizing device by means of 
which duplicate parts y be automati 
ca ly nished te nitorm diameter regard 
ess of the wear of the wheel during the 
progress of the work is machine, as 

r readers will recall | the sub 

















ONSTANT-SPEED-DRIVE MILLING M 
UFA N 
other operating ndl ntrolling the 
ious Movements of the machine Lhis 
is arranged s s to require the least 
mie exertion part of th opel! 
The knob on the front of the grind 
machines that provides for stopping 
travel of the table is s irranged 
t it can be ljusted by the op 
t anv time d ng the travel of the 
but eC ne p tive stop ‘ 
trave tt next ers The re 
g dogs are s structed that, if 
nv tf son they s 1 he fted t 
e path of the reversing lever, as for 
mple in the truing of the wheel, they 


11NE—THE BROWN & SHARPE MAN 
{PANY 

ect f an importa l i irticle 

resented in thes ! short time 

g ence further details at this time are 

1 essary 


An teresting ) nt ma 

e in the grind the vertical 
ind rface grind y designed 
nd cor ted by e Pratt & Whitney 
Pp inl | 1 ree 
vheel I eri ing cK taces f 
gs, disks, ete e Ww | g moved 
nd fr nae t! whee y a recipro 
ting table In the nis g f such parts 
s disks and « ul 1 lving table is 


facilitating the prod 


used for 


curate surtaces Like the 


ney automatic sizing grinder referred to 


grinding machine was 


above, this surfac« 
\ MERICAN 


illustrated quite recently in the 


MACHINIST, and it is therefore unneces 
sary to publisl detailed description in 
this review 
OTHER GRINDING MACHINES 
Among other grinding machines de 





veloped during the past five years and de 
scribed in these columns may be men 
tioned briefly tl Brown & Sharpe uni 
versal and to grinder, combining the 
features of i ding chine 
W I \ I grind 
Ing I ( I rs, re ers, etc 
t! bi 1 eviline grinder, with revolv 
\ | ne f va 
‘ f 5 he Graham 
Manufact Z ( val piston-ring 
grinder f ni es while rotating 
i 3 corresp g the cvlinder 
| i 
iF ct wl he Bath universal 
grind 1 portant feature now incor 
p is an at ent by means of 
which sid . raddle mills and other 
milling cutters y be readily ground all 
over with a cup wheel, without concaving 
the teetl 
The Milling Machine 
In muilling-machine construction — the 
most noteworthy single line of develop 


ment has been the tendency to adopt the 
al mesic ot 


feed to 


and 


SIngic 


the 


exclusion oO! belts | he latter chat ge has 
proceeded farther than the former, being 
now substantially universal in all except 


led for light work. In ad 


Brown & 


ympany now ar 


machines inten¢ 
dition to these features, th 
Manufacturing ( 


anges its spiral heads to pt 


Sharpe 
vide for the 

and 
teeth 


the 


constant engagement f the worm 


wheel and thus avoid bruising the 

to the impairment of accuracy when 
| 

ne-pulley 


back 


two are engaged: in their ¢ 


lace d the 


gears inside the frame, provided a posi 
tively driven feed with index levers for 
changing the speed, to the exclusion of 
loose change gears in the feed mechanism 
The Cincinnati Milling Machine Company 
has provided d e back gears, thus in 
creasing the belt velocity and the power of 
the machine, and has arranged its plain 
nachine for t pirals by the ad 
dition of pir lit ttachment, in 
the use of which the angle of the spiral 
to be cut not ited in the un 

versal machine y the I le t wl h th 

table may be VIN | I ré 

designed its universal indexing and di 
viding head and made prov n for con 


'y a simple 


verting into 
throw-out arrangement, enlarging the in 
dex plate to the full « f the larg 


est piece of work the id will swing 
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The R. K. Le Blond Machine Tool While pneumatic jigs and appliances have thoroughly rolled. This surface is 
Company has incorporated the single-pul long been used in some classes of work in for the wooden portion of the floor, wl 
ley drive and has added double back gears watch factories, so far as we know the consists primarily of three-inch h 


to its cone-pulley driven machine, with Pratt & Whitney tools referred to are the plank, laid in hot pitch flowed just 


positive feeds adjusted by index levers in first heavy ones to be controlled by com- vance as they are thoroughly tamp« 
all cases pressed air place, and toe-nailed to adjacent pl 
Differential indexing, originally known These should be laid brick fashion, b1 





+} ] 


as the DeLeeuw method, became a regu ing joints throughout 
lar feature of the Brown & Sharpe divid- Shop Floors Any attempt to lay between headers 


the entire 


ing head just about five years ago; the —mmees levellers is likely to result in the cur 
head as arranged for this method of in- Judicious inquiry among workmen will up of the ends, due to the more rapid 

dexing (which gives all divisions from 2. usually bring out bitter criticism regard- ing of the top of the plank. The ent 
to 360 and a large number of divisions ing the discomforts due to the hardness upper floor usually consists of nat 


bevond, without extra gears or plates) and coldness of such construction, par- widths of tongued and grooved 
] 


s 


was illustrated at page 142, Vol. 25. The ticularly if it be a ground floor. Inspec- flooring, laid crosswise of the hem! 


Becker-Brainard Milling Machine Com- tion will generally reveal boards or lat- and blind-nailed so as to give a perfe 
pany in its new universal indexing and _ tice frames utilized (if permitted) to keep uniform surface. Such a floor is ela 


spiral head recently shown in these col- the men from direct contact with the and warm; it is easily cut through for t 
umns has also incorporated means for dif- floor. Of course the permanency of ce- placing of foundations, does not scratch 


ferential indexing, the gearing being so 





arranged as to permit this method of in 
dexing to be used not only on plain cylin- 
drical parts, but also on bevel gears, heli 


cal gears and other work requiring angu- 


lar and spiral cuts 

Closely related to the milling machine 
and, indeed, a special form of it, is the 
automatic gear cutter and in this we are 
, albeit 
one that was suggested twenty years ago 


just witnessing a marked change 





and that has been under experiment dur- 
ing the intervening years. We refer to 
the gear hobbing machine of which an ex 


ample will be found on another page. 





Jigs, Fixtures and Special Tool 
Equipment 


\long with improvements in connection 
with the design and construction of ma 
chinery during recent years, there has 
also been more or less progress in the 
making and using of special tools, such 
as jigs and fixtures, and measuring and 
testing appliances, for facilitating the man 


ufacture of parts of machines and aiding 














in the holding of these members to the 





necessary limits of accuracy Our col 
umns have set forth from week to week CONSTANT-SPEED-DRIVE GEARED-FEED BORING MILL-—-THE BULLARD 
many special appliances, all tending to MACHINE TOOL COMPANY 


ward the improvement of the product 


handled and the reduction of the time re- ment construction is much in its favor, the surface of finished machine parts, and 
quired over that previously used in the provided permanency is the objective lends itself admirably to the attachment 
performance of the various necessary point, but such is not always the case machine tools 

operations Of the numberless special As an offset to this possible advantage, [The rapidly increasing use of concret 
tools we have illustrated and described there is unusual difficulty in cutting for factory buildings, and in particular th 
in the five-year period just elapsed, none through for the insertion of foundations, so-called monolithic type of constructi 
perhaps has been more striking than the and in attaching machines. Very satis- has of course increased the use of con 


pneumatic equipment built by the Pratt factory results have been secured in many crete or cement floors in machine shops 


& Whitney Company for use in the con yf the large machine shops of this country There has been considerable discussion as 
struction of its 2x26-inch turret lathe. As by the use of ground floors constructed as to the relative advantages of these floor 
our readers will recall, these jigs and_ follows with regard to their usefulness, durabuilit 
fixtures are arranged with stops and rhe general grade is brought up to and comfort of workmen. In general the 
clamping appliances operated by com within about ten inches of the finished warmest advocate of cement shop flooring 
pressed air, a single handy valve control level, frequently by the use of a top course is usually the architect, mill engineer 

ling the operation of the complete set of of cinder. Upon this is laid and heavily employer, but seldom the employee. Man 
clamps for any one fixture, the pressure rolled a course of 4 to 5 inches of arguments are brought forward for and 
applied to the work thus being uniform pebble ranging from one to two inches in against such a type of floor from the 
throughout the entire series of holding ap- diameter, well tarred before being laid. An standpoint of health and comfort of the 


pliances, thus avoiding local distortion due upper course of fine gravel well mixed men who must stand upon it thr ughout 


to over-straining of any clamp or bolt. with sand is laid 1 inches thick, and their working day 
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at Has Been Done in Chain Driving 


A New Industry and a New System of Power Transmission 


Which Stands to the Credit of the Past 


Five Years 





B Y Ps es 


{mong recent improvements in ma-_ that of the present « 
chine-shop practice, and ranking high in as early. To follow 


mORS &* 


ay was devised quite 


the history of chain 


importance, we find the development of driving in detail up to the present time 


the high-speed chain drive. Like every would be interesting, 
other improvement, this has been a matter lead us too far afield 


no doubt, but would 


For the purposes 


of slow growth from crude beginnings; of the present article, it suffices to note 


but the interesting fact concerning chain that up to within a few years the common 


gearing and that which warrants our de type of chain drive 


that had been used 


voting space to its history at the present was the malleable-iron detachable-link 


roller and side link. This limited its ap 
plication to transmissions at slow speeds 
and in locations where space was not 
valuable 

The era of power chain driving ther 
fore began with the advent of a multipk 
plate link chain; a chain so designed that 
its strength could be increased by adding 


to its width, without increasing the pitch, 

















\ 500-H HAIN DRI 
writing is the cert t within t ( in familia 
pas e y¢ s it has reached a comm \“ be t1 ! 
cially Ss itisfactory stage unle Ss Inde | We 
The use of chains for transmitting familiar steel roll 
power undoubtedly antedates the employ a higher development 
nent of leather belts for this purpose; Neither of thes 
writers of the time of Julius Cesar any means adaptabl 
selves refe the ancient use of ing; and while tl 
ins i sn ind we have a operated at low 
entic records of their employment in noise, to increase th 
ect s early as 300 B.C.; while in’ it was necessary to 
aa form of chain pump not unlike owing to the fact tl 
came upon the cont 


*Treasurer and manager of the Morse : : 
Chain Company points only, that 1s 


‘ i ( ! t t tting large 
pow: t t ] peed it 
more t t! Ww de The « ) 
pow r 1 made f i 

grad teel link nd | nd operating 
with { | | T T \ | itt ] 1 { \ re ‘> 
short-lived that 1 r expense admitted 
of but few application he excessive 
rubbing friction between link and pin 
coupled with the difficulty of obtaining 


any adequate lubrication of the numerous 








702 


joints resulted in rapid wear and the con- 
sequent stretching of the chain, and so its 
early removal from sprocket wheels to 
the scrap pile. 

Engineers found the idea of the chain 
drive The trend of 


chine-shop practice was clearly in the di 


very alluring. ma- 
rection of individual machine driving; and 
a device combining the advantages of the 
flexibility of belting with the positive driv- 


ing of gearing, but which should be less 


wasteful of power than either was mani 


festly needed 
Only one step remained to complete the 
a better form of 
hould 
his 


was finally accomplished by the invention 


success of chain driving 


joint must be devised, one that 


reduce or remove sliding friction 

of a divided pin joint; and there are now 
on the market two silent chains, utilizing 
the principle of this invention: the Renold, 
made by the Belt 
the Morse, the product ofthe Morse Chain 
Phe 


Link Company, and 


Company former makes use of 
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a three-part pintle whereby sliding fric- 
tion is distributed over a larger area and 
the latter of a two-part pintle, the one 
part rocking upon the other, thereby re 


placing sliding by rolling friction. The 
invention, however, accomplished more 
than the mere reduction of friction; for 
while in the older type of chain bearing 
was had upon but one-half the total 
surface of the pin, in the new type, bear 
ing is had across the entire length, and 


1 


thus the life of the drive was correspond 


ingly increased 

High-speed chains have now been in 
stalled having an aggregate capacity ol 
more than half a million horse-power, 
while individual drives of 500 horse-powet 
re in successful operation. Considering 
that this industry was practically non 
existent five years ago, it must certainly 
be set down as one of the large achieve 
nents of the inter ng years 

[The high-speed chain is nothing less 
han a remarkable invention If the 
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reader will forget for the moment tl 


manner in which that chain acts and fi 
his attention the performance 
chains as they were known before the a 


upon 


vent of the high-speed type, nothing woul 
seem more unpromising as a means 

at high tha 
chain an 


transmitting power speed 
chains. The old 
sprocket wheel was suited to nothing bt 


the roughest work and was used on notl 


type of 


ing else. The idea of using such a transmi 


sion at speeds which are now comm«¢ 


would be had it 


and even admitting it to be possible, 


scouted not been dor 


to adn 





ol would be 


silence, of all thin ‘thief characte 
Stic The usef the chain 
quite as marked as its merits when co1 
sidered as an invention If the read 
will consider many of its applicatior 
especially to motor driving of machi 
tools, and ask what he would do witho 
it, he will be in a position to appreciat 
the position which the high-speed cl 
has made for itself.—Eb. | 


Progress with Ball and Roller Bearings 


What Has Been Learned and Done in Substituting Rolling 
for Sliding Friction and in Increasing the Loads Carried 





BY S. S. EVELAND* AND HENRY HESS} 


It is that with the 


exception of the automobile industry, no 


probable possible 
business has developed so rapidly during 
the past five years as is the case with the 
ball and roller bearing business. In 1902, 
there were several small concerns making 
ball bearings, employing a total force not 
exceeding 100 men, women and children: 
while at present, fully three thousand are 
employed, and the industry has grown so 
rapidly that over $5,000,000 capital is in- 
vested in the business. 

The general and almost universal use 
anti-friction bearing 
makes it difficult to select applications of 
the 


of some form of 


principle having especial merit, al- 


though a few 


cases may be mentioned 
where their use has been notably suc- 
cessful The field is too large to enter 


fully into detail, which can be more read- 
ily understood when it is considered that 
anti-friction bearings are sold for as little 
as one cent each and as high as $6000 for 


a single bearing, and they are in use carry 


ing loads from a few ounces running at 
35,000 revolutions per minute to mam- 


moth loads in excess of 1,500,000 pounds. 
Che smallest bearing weighs one-fourth 
ounce, the largest 7500 
Some 


pt suunds 


evidence of the range in values 


steel ball 


in the range of 


iC 


in the business alone, is shown 


commercial sizes which 


*Vice 
Standard 


president 
Roller 


and general 
Bearing Company. 


Hess-Bright 


manager 


+ President, 


Manufacturing 
Company 


inclusive 
steel, 


are from 1/32 inch to 6 inches, 
One ton of 


made into 6-inch balls, will sell for about 


crucible, high-carbon 


$2000, while of 1/32-inch bails, a ton 
would make a value of $24,000 

Great progress has been made in ball 
making, in many ways, during the past 


five years, during which time the accuracy 
of size and spherity has improved from a 
possible limit of 0.002 inch plus or minus 
the best of balls 
of 0.0001 inch, plus or minus. An equal 
the 
strength and durability of balls, due to the 


to a difference now in 


improvement has been secured in 


use of special alloys of crucible, high-car- 


bon steels By the use of these special 
standard alloy steels, the crushing strength 
of balls of the highest 
raised over 100 per cent 
that 


at 25,000 pounds now 


grades has been 
; a ball of a given 
formerly have crushed 


size would 


requires 50,000 to 
In consequence 

the strength of 
balls, they may now be applied and 


£5,000 pounds to crush it 
of this improvement in 
used 
where formerly it was not possible, owing 
to lack of 


the proper size, 


sufficient space for the use of 


but it is now practical to 
than formerly, to ac 


result desired 


use a smaller size 


complish the Some evi 


dence of the importance and size of the 
ball business is shown in the quantity of 
balls made in this country, which exceeds 


600,000,000 per annum 


A new development in the use of steel 
balls is in roller skates, which used over 
will 


100,000,000 during the last year, and 


probably exceed that amount this year 
In ball bearings of a special type, th 


greatest development is in the forn 
known as the annular ball bearing, whicl 
consists of two concentric rings having 
grooves in the inner and outer face, in 


which the balls revolve and have a bear 
ing surface of a considerable part of their 
radius. There is no adjustment, which 


was formerly a feature of all types of 
ordinary cup and cone form of bearing, 
but 
in the improved type of annular ball bear 


This 


alloy steel, and has been used successfully 


which is not necessary or desirable, 


ing bearing is made of special 
for many purposes where the old cup and 
machinery 


Bearings of this 


cone, made of case-hardened 


steel, failed in operation 
character have been used successfully o1 
and generators and have added 


motors 


10 to 15 per cent. to the efficiency of the 
electrical apparatus on which they were 
used 

In roller bearings, even a more rapid 
development has taken place than in ball 


1e uses to which they 


bearings \mong t 


have been applied during the past five 
vears with exceptional success is on trol 
ley-car journals 

The theoretical saving to be secured by 
the use of roller or ball bearings has long 


fully understood, but the practical 
nd actual benefits derived in practice are 


been 
not so well known. Many tests have been 
made showing their value on machinery, 
but it is only recently that their use on 
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ley cars has proved, not only success Asphalt with 5 pe 
2 grade roller eari 
but of practi value in many ways telgian block, comm 


, run in Sy racuse, felgian block roiletl 


common i 


roller 


Y., tor over 4 years, fitted with the Dirt road 
, 1 , : Dirt road, roller bear 
rick roller bearing, which has shown prt starting, comm 
I 


[he bearing consists Art Sarcing, 


sieeve OT Ste \ ch 1s slipped over! 

1 upon the ordinary car-axle journal, It s been show 
ut ¢ ging it in any respect, and will ru from 25 
which the rollers run, the construc on one charge wi 
preventing y wear whatever upon’ ings than whet : 
journal gs In using s 

The thrust is cared for in the usual ecent test show 
by a “horses or iw m cl nes sing 

ist plate, so that n the plain babbitte 
the rolls. It 1 se-power W 


nstruction, and 
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on ax 


ixie 


ing ax 
nm “aX 


y f) 
ttay 
bhikt 


plicated or that re One verv « 
or care nd <« he tal 
the most careless ler v 
s provided into wl tors rs 
s ery ijitt t requires but slight | Ss re sl 
tior this resp but in reduce “ 
i ry g 
e saving in current consumption is te « wit 
creat s is indicated in a test rut 1 wear n te ! 
tw cars pr tically alike na rut the ras, ete 
, a , 
ler the same conditions. one having the Probably the larg 
ry p 1 4 ring ind the other o ; NY ; 
= a i ‘ 
wit roller b rings The test was pial Olle 
thre ' ile ri whi s near! et g 1 5500 hot 
] | ] ] , ; ‘ 
pt tor on Ss 1 o0o0-cdegres I I I Is \\ Dp 
’ , 7 7 ] +? 
car was ef pper wit! role | Hi 
es, while the other d ordinary plai S rving 
nz¢ be I vs I t tests were nas t S t 
rly identical as possible. The time of ring which p 
Ss was nearly tl san but the cor ible of any charact 
mption ot energy was only 3.1 kilowatt oil pump, brass pi 
¥ ] } ry ; ] 
irs for the rol hearit < — ee" ot \ ! s employ 
- for the rn required on ordinary « 
j af 4 
i ( Saving Pe F n \ Se¢ irae \ aey p 
7 the ce . « ¢ roll 
t is conhirmes urther tests made n , : 
ich + } — . oh oe ‘ ‘ ring st m ve 
ch it was den Strated that the net 
‘ s that proved 
sh saving in co consumption or its s - ! 
; = 
a ; . >. : Niagat is 2g 
livalent is $260 per car, per annum, it ; 
Idi heal } . wit evel vt ter 
dition to which there is a very consider 
1 - : " 7, OI ; t vess 
le saving m wear and tear which occurs POW 
| , The roll 
the ordinary brasses The roller bear I l 
gs at the end o! j ve rs nd ifter sists i tw w ' 
nning 250,000 n iles ire Ss ene +t I 
that thev 1 v be relied upo t 1 s retal M 
\ ur ] ] 1] . ' rol ll being 
‘ _ ~ att iis 
rage reduction in diameter WW f t housing, w 
05 to 0.008 incl nd it 1s evident t 
the rollers, axle slee\ x § ' 
this « ctrmct: verv little we will ‘ nal 
{) + ct | (; 
7 + o + ¢ W 7 tT 
7 + \ 
$was ‘ hill ¢ 1; — 
~ er ct ) 1] < og 5 75 g 
the tabl f the latter fact 
d } + + 1 ( ‘ ‘ 
phalt test with common cy i 
xle 100 pounds pu r i Ing - 
phalt with roller wearing t collar c that 1 
xle . 25 pounds pul os ae 
halt with common axl ins in the e¢ valk 
starting load $50 pounds pull rks. due to the stick 


with roller 1} 
starting load 
with S per 
common axle 


sphalt 
ixle, 
phalt 


grade 


earing 
220 pounds pull 
cent , 
400 pounds pull mount oT 


in 
pearin 


170 pounds pul - “ae = . 
lio Dp inds pull I nnink Wi I | £ ( », and 
aa ( freque releasing 
75> pounds pu = 
260 pounds pull Ss may r wit 1 1 tor bearing 
100 pounds pull _ 
S50 pounds pul ving V cer 
; ‘ 
, I » 5 . 
400 pounds pull : 
it \\ i I 
b ‘ f f ov } t per | I 
‘ , whil Seve | the | i 
il ca $ ( I t t ball ‘ 
r hear rding ¢ f the ] 
' ' } Vs ' ; / t 
5 Cavy & | be 1 \ pl ‘ ‘ 
se-power with t Stan Roll B g | f 
sed 27 ? \ A ‘ 
~ ~ re i I 
; 
. of fg WI 
\ el vell i li f 
rt ‘ id ng _ _ } ; ANI 
Us t c t wor t npr r 
‘ net ’ ‘ ? ' l gv 
. = Statement Wing t o! wort 
' — which they | e el nd an idea 
» the extent of t t e found the 
0,00) nin f the llow , 
Referring to the title I fancy that I hear 
someone ask: WI] lern history Is 
! ; 
-™ not the ball bearing itself modern 
, creatio1 s to have ther history 
: : Really the b bearing is old; it was s 
sure bearings : ; : 
an a well known that the cu trav r ma\ 
few vears is , 
' find at Diepp« p y formerly used for 
st | pe let th ‘. ring f re ccele the h tb { 
, which is fitted with cast balls; it is now 
, ie broken, but no « t the longshoremen of 
} 4 d 1 , 
: tw hundre \ 1 rt I | it a cor 
s g Of siderable alleviatior f their burden 
The real advance and with it the wide 
g con spread use of the | bearing could come 
+ ] , } , , ; 7 , , 
ird nly with the lvent k in a 
f lers if rat te rept t f parts at a 
v the re cost and with the 
i t ! ( t sustaining 
1 4 
gv imply a 
serie ] etweet » fix da 
} ? ‘ 1) ; +} stline 
£ I I 1 1] were 
| f 1 ma 
| t fundamen 
: . R . =," 
a2. ‘ ‘ } ] ' ter ed bv the 
int < it ber of point f ntact between thi 
sion of ball and the supporting surfaces or ract 
nd releasing The simplest form provides only two cot 
sing a certain tact points, then come three and finally 


bear four. So far as I know, no attempt has 








made to provide more than four 


As 1s 


more complicated ar 


general in the 
tory of invention, the 
rangements first came into vogue witl 
ball bearing also in its four-point type. 
By far the most generally used, up to a 
nt date, was the three-point 
found 

the 


1al elimination has the pres 


relatively rec 
ball 


countless 


bearing that employment in 


numbers in bicycle trade 
Only by grad 
ent highest development of the two-point 
the acme 


the best 


bearing been reached; as that is 


of simplicity and, as made by 
the field, 


pacities and reliability of a 


specialists in has carrying ca 


very high or 
der, it is safe to say that further develop 
ment will not be in type but in details of 
rhe 


and four-point type of cot 


manufacture and material defect of 
the older three 
rect outline was the great cost of so sh ip 
ing the that the relation 


sl Ip of the 


parts correct 


contact points among one an 


and with the axis of rotation of the 
was secured; with incorrect designs 
all benefit of the most painstaking work 


manship was soon dissipated by the grind 


ing action of the consequent partial slid 
ing 

In the two-point type of that class in 
which the contacts lie in a plane at right 


the shaft attention 


must be paid only to the correct sizing of 
the le 


simpie 


angies to AXIS, CLOSE 


races by processes which are 


and not unduly costly. The correct re 
lationship of the two contact points is 
even more readily secured by modern 


manufacturing methods. Next in order of 
importance came the development of suit 


able materials. In the early history cast 


iron was frequently employed and may 
even yet be found in an occasional turn- 
table; needless to say it was only a slight- 


ly greater ease of working of rough ma- 
chinery and not precision or great load ca 
pacity that 

Next in 
simultaneously came the use of case-hard 
steel and of tool steel 
latter material found general favor where 


was secured 


rder and probably practically 


ened iron or lhe 


only a few ball bearings were made, but 
for 
that tool steel was of too erratic a 
Steel of 
generally 
be far 


a systematic manufacture it was found 


nature 


re 


carbon content so low as to be 
considered non-hardening could 
quanti 


While 


have as great 


more readily controlled in 
hardening furnace 
did 
capacity as its 
inity of troubles due to 
too little hard 


ties in the cas 
the final 


carrving 


not 


be aring 


brother of tool 


steel, yet the immi 


temper cracks, too great or 


ness, etc., caused many to give this ma- 
terial preference. With the advent of the 
automobile a host of steels of the nickel 


and chrom ries came into prominence 


these are finding 
ball } 


a bearings 


and some of now em 


ployment i with some re 
sultant improvement 
Che ] igl 


reached 


est development so far has been 
with an absolutely special steel, 
painstakingly and patiently developed for 
this 


tional repute, 


particular use by a firm of interna- 


that has so far been success- 
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ful in retaining the composition and com 
f this steel in its own hands 


pounding « 
mention has been made of one 


the ball 


So far no 
st essential elements of 


the ball In 


balls were either primitively cast and prim 


of the m« 


bearings the early days, 


1 


shaped, if shaped at all after com 


the 


itively 
or were individually 


> 7 
materials by la 


ing from mold, 


made from non-casting 


rious and painfully slow tooling pro- 


cesses 


, 
[he next great step was taken al 


most at a single stride by the introduction 
of automatic n inery for truing the 
hardened balls by grinding processes in 
quantities at a time \ mere statement of 
this will have to suffice at present as the 
history is one of minor improvement in 
essentially similar processes. Just as the 
material of the ball races has been sub 
ject to improvement, so has that of the 
ball. On the whole tke difficulties of hard 


been less with the ball since the 


the ideal 


ening have 
sphere 1s shape for hardening, 
owing to its absolute uniformity of shape 
safely said today that of 
two elements of a ball bearing, the 
ball is in the lead 
ball 


ing employment only oc- 


the 


ball 


It may be 


While at first the use of bearings 


was sporadic, fin 


casionally in practice of some engineer 


than his fellows, or less 


more courageous 
careless of the value of labor, it was the 
advent of the bicycle that really marked 





1 of the ball bearing 
Although a far from ideal 
reliability as at first 


the commercial birt 
7 element as to 
durability or gener 
the ball bearing was absolutely es 


that 


made, 
efforts to 
advantages of the bicycle-de 


sential to 
th« 


machine. Early 
extend 


veloped ball bearing as a labor saver and 


an aid to high mechanical efficiency to 
other machinery was attended with suc- 
cess so indifferent that the ball bearing 


fell back into disrepute for all but very 


reduction of physi 


With the ad 


light work or where 


cal effort was imp rative 


vent of the automobile the ball bearing 
iain naturally came to the fore, since 
many of the bicycle builders graduated to 


field and carried the three-point 


occasionally the four-point bearing 


with them So long as machines were 


light and the owner of an automobile con 


sidered his possession of one a license to 
pay repair bills these bearings did as well 
as the rest of the machine. Builders of 
heavier machines soon went back to plain 
journals and many to heavy expense in 
sing hardened, ground and lapped steel 

When the next step in advance in the 
shape of the two-point ball bearing of 
special steel was made the automobile 
builders avidly seized on it casionally 
ib earing of the older types is still 
net wi geht automobiles, but the 
I i hines have gradually extended 
the f the two-point ball bearing t 
every element of the car cluding even 
the crank-shaft and connecting-rod The 
success of this type under such severe 
work as the modern road locomotive en 
tails on it, gradually commanded the at 
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tention of engineers in other lines, 


today ball bearings can be found in pr 


tically every line of mechanical engin 


In the electric domain, motor, g 


ing 


erator and trai sformer armatures, f1 


the small machines used by dentists up 
others of 26 tons weight, are ball-bear 
mounted. In the high-speed field we 


direct-connected steam turbine and g 


erator sets have discarded their pl 
journals in favor of the two-point | 
bearing In the railway field stand 
passenger coaches are in regular servi 
with records of over 200,000 miles 
over eleven million ton miles with 
apparent wear or other depreciati 
Flour-milling machinery, rolling mills, « 
ment mills, ordnance machinery, pay 
calendars, etc., all now find one or otl 
of the various good points of the b 
bearing to their advantage 

In line shafting the ball bearing 
is now finding a fruitful field. Slow 
the development has been, with the 


vent of reliability in ball bearings it 

proceeding in geometric ratio A sing 
firm alone is now turning out over 800 
ball bearings per day in sizes that rang 


from less than an inch to forty and en 


ploying balls up to four inches and carry 


ing loads that run to tons 


many 





The Art of Asking Questions 


In few things does the young man in 


quickly display his 


the 


shop or office more 
question h 


that 


characteristics than in 
“Ask 
answer yourself,” 
ask,” 

good that we wonder to find them so sel 
Nothing so surely places 


no question you. can 


asks 
and “think twice before 


you are maxims so simple and s 


dom observed 
an individual in the front rank of progress 
as the art of asking keen, discriminating, 
intelligent questions about the things he 


really wants to know. It becomes a part 
But nothing is 


b 


of his educational process 
so sure to injure his prospects as to 
noted 


for heedless, thoughtless questions, 


or for work done wrong because h 
neither thought nor asked how it should 
be done. Inquiry is a token of menta 


Th 


question 1s imp¢ rtinent, 


merely in 
but th 


aspiration and receptivity 


searching question that gets righ 


the 


‘laims the mat 


who thinks clearly, sees clearly, and act 
int lligently The art can be acquired, 
it least the sheer laziness of asking rath 


than thinking can 
tent that one may not be compelled 
make that weakest of all excu 


think.” 


The ( 1s l fa ilt \\ Ss \ 
worse th king ss q 
tion, and tha S sking the same ques 
tion twi Ss 1s tor ften don This 1 
d ates ve \ p ily the rht SS! ss t 
S ine xcusabl oO i k oT! ib t\ t 
remember what has been said on a sub 


of direct interes 
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Advances in Factory Construction 


Showing the Growth in the Last Five Years of Reinforced Con- 
crete Construction and Other Important Details of Design 





B Y 


it advance has been made in th 
sign and construction of factory build 
during the last five years? In answer, 
ng several features which might be 


nted out, three are especially worthy 


tice. The first is evident to even the 
casual observer: the use of rein 
d concrete as a material of construc 
The other two are not so apparent, 


they are of considerable importance, 


ie a 


other forms of constr 


[CHE First REINFORCED 


In order to picture 


AL FOR D 


s to outstrip all 


lition of the 


art of building in reinforced concrete at 


the beginning of our 


better to treat of the 


which existed at that 


year period, it 1S 


] ¢ 


ry few examples 
ime in detail. It 


1S impossible to describe 


these structures 


y buildings. Its reinforce 
f square, twisted, mild 
what is known as Ransome 


re patented as early as 1884 


illustration, Figs. 1 and 


r and interior of this 


first factory building to be 





wr 























Fit I FIRST 


they deal directly with the health, com- 


and welfare of factory employees 
are, improved facilities for the ad 
ng of natural light and carefully de- 
1 and installed sanitary utilities 


is impossible to draw useful parallels 


f tive years ago and of today, for the 
jes of t t « struction which ex 
in t vear 1902 wi so few that 


ind In fac the growth t this 
of building is not the prod ot 

st five years, but rather of the last 
S id yet this growth has been 

d t there now some 35 or 
ellent examples of reinforced n 
factory buildings in the United 
lor tl tages are son y 

g wit! important « rt 


REINFORCED FACTORY B 


without entering into 
Nestor in the art of 
forced concrete, E. L 


thoritative ly accepted 


il was erected the 


te l of constructio 
known as reinforced « 
mncrete Curiously « 


was built for fa 


was built by Mr. Ran 


1 ent with 
of 2 KIO TeK | 
was designed was 30 
It was divided 
\ 9 ne ce t 
T 
Its constr r 
‘ + the ' t 
1¢ OT, 1 


DIN ERECTED IN THIS COUNTRY 


T 
if ‘A It 

; wl ) 

( re 

> ‘ + } cS 

] x 

+ + hb 

Cacil 


nnd row of columns which 


pa it a point where the 


cted with an older 
tar thy ilding 


HI PRo« 
betw en 
t t forced 
| ; 1 \taty d 
t This econd 
f f pury es, 
np at 
than f st 
lit ns of 250x250 
tront i\ w 1 width 
four stories i the 
, 
| | \ ye 





] } re ] j 
In lig! ie hoor loads 


the 


were 

Alameda plant, hav 

ing been designed for 400 pounds 

The f the 
+} 


identical with the 


story 


heavier than for 


pet 


square toot character of con 


struction w: first build 


that the exterior walls were 


solid Phe 


was t years 


ing, Cxce¢ pt 


hollow instead of time of 


construction he | I8Q7 a 
o8. Both of these buildings were used 


for the and packing of borax 
The 


building 


rehining 
fol 
of 


lowing its completion saw 
l shop 


}1nie 
small 


year 
hirst mac 
This 
Jersey City f 


the the 
from this m: 


building 


iterial Was 


the 


erected im 
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lhes« parall led the construction at (¢ 


and were used mainly for wood storage 


and 


determining 


and working, the fire-proof feature 


factor 


FLooR SPACE TO DatTt 


o tl ar 1902, the 


re ye 
first of our five-year period, with only 


five examples of the use of the rein 


forced concrete in factory buildings, and 


these was on an extensive scale 


the 


none ot 
fifteen 
of the 


Surely the record of years 


from 1887 to 1902, is eloquent con 


servatism of architects and builders, i 


alro, 


ment 
to 


one 


t 


which 


half of 


tl 


lat 


wie 


1 
have 


th 


Nov 


eightee 
referr 


al nun 


ember 


1 factor) 
ed are less 


iber which 


1 


been successfully completed in this 


try 


1s 


mate 


of what may be 


monolithic 


tion 


the Kelley 


for 


Was 


undoubtedly a 


In the 


& 


year 


built 


cK 


calleé 


reinforced-concrete 


at Greenl 


1903 tl 


mservative 
le first ex 
| represent 


ure 


Jones Company 


machine shop purposes 


and W 


building 300 feet long, 60 feet wid 


four stories in hight 


pre dece ssors 


in 


It 


that the 


differs fr 


floors wet 








A tt 


— 





chit 

buildings, 

amount of 

ne 

nature of dry 

like, for lumber 

of this development was thi 


qualities of the concret« Che two 


her 


xt 


n 
years, 1901 and 1902, brought out anot 
Singer Sewing 


Bend, Ind 


series of buildings for the 


Machine Company, at South 


Many other 


1s systems 


vari 


inforcement, but 
even an approximatior f the e 
° 
| 


work which tl dons 


factory 


United 


buildings, 


Shoe 


1s he 


Machinery 


Company, 











Noveml 
verly, 


soni 


uci 
future 
portant 


follows 


It 
ther fire 


Sstructi 


er 7/5 


Mass 


lot 
ae 


today shows 
who 


lat 


a presidentia 


nen, 


In tne 


coming 


ove 


designing and 


of its 


st plant 


to whom 


nsome, 


sses his belief that 


material f 


file 


vy buildings of 


up its more 


advan purpose as 


LEADING ADVANTAGI 


is more ‘onomical than any 


tion, or even nill 


proof construc 


built as 


with 
loads 


more 


on can be 


support as great 
uction. 3. It 
than 


It is 


18 
any othe 
the 


point 


AMERICAN 


nd it is undoubt dly 


bids 
et 


flat whicl 


f the 
irced-concr super 
the elements of acct 
point of estimate 

r constructt 
conditions lf 
lead today 


with av 
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true 
1 are 


stru 
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Actual Results with High-speed Stee 


Information Obtained from Many of the Shops Using 
this Steel in Different Ways and with Varying Results 


B Y FRE D 7 wee F oe 








C | o | | t t s less ‘ the ( 5 
f n in any yt tl 
t 1 \\ \ tings t g | Oo 
r 1 1 t t 0.40 S 1 oO t 
( s be I d fi ( 
p d f vit t - he f ing ( 
I 
7 a | | is only part of and the dey cut 
{ of « d 
, = Ha HIGH » STE! 
f tools, v é tifyi up ters ll t nomy 
| . 1 w ) ) \ O f t l t shops go t Whil Tew ers do seem | 
tit ] ‘ pl , " the ry v6 I di It t¢ ] 12 
, ee ae » the carbon steels. t c tn 
{ il 1 ¢ see I oTe¢ t es 
{ - i | ( 
lany l ) e will ca proposition > £ c 
1 j t é rr oOo t 
| d der to dri W k | in bot ir’ 1 steel castings le pal I I UO ( 
nd 1 the cut t rer eel ‘ at c speec steels qui which > 1 p 1 en 
1 , 1 ‘ - A “hy neans tl t the met re cor 
il d, and t re few s today dly, according to a number of users * _ 1 meat Cc tne men are ¢ 
‘ el ot in between n this work \ test on a gray-iron pis getting all work ru . 
( ‘ ( ( t ] din one s p 2 { inch depth y wi mG, Fepoul 
d f cut and 1/6-inch feed at 44 feet per Clference im output if the | dre 
' , lips up a little o1 x If 4 
‘ het i eed steel } In whi the te (whi sao OO Se ee GS alli 7 A 
. 1 7 rot ft ¢ ict rc «th che 
nt ( ( qui inl I 11 ( one ho T without ire neé re ed « tie ( 
j t t p nlv use the teel eg ing 1€ premiums go down and there i 
’ ? ] 1 | ’ ha 7?) 7 +} 
f ‘ id planer tov If it ao th . media . KICK trom ome men in S 
1 wn int nill y tte nd the LOW-CARBON STEELS \nother says When an experi 
ol dresser becomes thorou 
like it j ‘ | bett \ it an Son of 1 " f = same s p ( bec t I Ig 
with +1 aT ; ] 1 1 
] with i ature ) 1lgh-speed steel 
iled by the maker; even for iathe tools on steel 5 and low-carbon steel is Tne SRE Mature of Righ-apced stect, 
y | ; : “e 
| | ] | 1 1 . wo Ss il tn juz assurance sc 
me claim that they will stand more and rather astonishing a aaa orks it with equal a 
ith i hing hing speed ai © 3 : 
= ahla 4 ee. aaa ‘ a : : ste Ve know that a great deal of 
) ess liable to crack under pressure Of runs from 8o to 130 feet, and the finish l 
, ‘ , — ; , ; : cutting value 1 stec 1S 
the tool post if made from annealed bars ing cuts go from 150 to 300 feet pet n 
ae ; termined by intel] t at 
nd afterward hardened nute Their records for roughing low : ca as : 
forge, and our furnishes 





rbon steel show the removal of from 


ANNEALING oi _ ’ . great many examples in which thoroughl 
1, to 15 pounds of metal per minute , . a 
: ; ' ' : : first-class stock has furnished a very 
L hose whi do anneal us¢ varying Others rarely go above 100 feet a min ape . : > 
riggs lige: . ‘nga ; different cutting tool, due to improper 
methoe from using equal parts of slack tte, although nme shop occasionally a ; 
. .; ; : , treatment in being dressed. 
ime and cast-iron Chips to pack the steel, reaches 140 Teet on hig ( bon steeis . ' 
, ; “ae hose af = ; ee? One large user, however, makes th 
heating up to about 1700 degrees Fahren is on specialized work with the steel ; ; 
he rather startling statement that “they find 


heit and then allowing to cool slowly very carefully annealed , J 
ee ae . asa lie ail meats high-speed steel harder to cut and forg: 
mome preter wood Charcoal, whl otners One good-sized shop uses So to 125 teet but ea ier to h rd n than } 

. l -asie ( ara a carbon ste 


use mica d in the same way er mi on the lathe work, 35 to 55 « . 

; i , oe es lat] cet 55 0" Tt cannot be injured by overheating, at 
this there is some difficulty in annealing the planer. Lathe feeds run 1/64 to 3/32 ; - <igegpe 

: vs its treatment requires less skill than c 

small pieces, so it is advisable to place a_ per revolution with 1/16 to 14 inch depth teal ” 

: ; . On steel 

larger amount of metal in the box to re of cut. On planers the average depth of 


g 
, tard the cooling of the small piece of cut is ™% inch with the feed all that the [HE QUESTION OF SAVING 
eal belt will drive \fter all, the real question of hig 
Another large concern anneals high lhe same firm which made the test on Speed steel and its uses is, Does it pay 
peed steel by plunging it into a bath of the 10-inch piston ran a similar test on In other words, what does it save ov 
1 olten lk id it about 1500 degrees | al ren machinery stee 10 inches n di meter at carbon steel as handle d by the iverag 
heit and letting it cool off with the lead the same speed, 44 feet per minute, ! tool dresset 
The lead is then heated to the melting inch cut and feed of 0.135, running the Answers to questions regarding tl 
point so as to remove the steel In this tool one hour wit t regrinding As an tual saving in time over the use of car! 
way a thorougn nnealing 1s con en pl t hi weed fe shing, the Steel vy greatly. Of course th mp 
plished in about six hours eX 1en f ye lathe builder is st of the st must not be forgott 
sting. B use they cut squat but it plays a less important part tl 
WorkiNnG Cast IRON thre feet \ d similar work: on iny who balk at the price seem to tl 
het ditterence f in sto on cy \ iced the time from Fighty cents Pp ind seems high for ste 
t d bility of 1 peed steel for 30 tO 7 ! s. On one size lead screw When y can buy good carbon steel 
finishing tools, especially on planer work that f nerly took 3 hours, they are 20 but what is 80 cents or $8 a pou 
For broad finishing cuts the carbon steel "OW cutting them in 45 minutes with the ii it materially increases the output of 
seems to hold its keen edge better than Same st ndard of ccuracy as before, $3000 machine: 
its rival, although some use it for all cut- They also cut threads on splined rods at Even with a shop having only $10,00 


tine tools of this kind. It seems to \be the rate of 90 feet per minute, which indi- worth of machinery, a Io per cent. 1 
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The Advance in Materials for Machinery 


General Review of Some of the Improvements Made in Metals as 
Well as Some of the New Metals and Alloys Brought into Use 





rengtn tha 


impossibl 
are being 


different 
yf alloys that it 
possible to go nu details of their 


position, strenegt! 


nd melting 











when solidifying, thus preventing honey 
combing, and also has a softening effect 


which is further enhanced by the man 


ganese, as this reduces the sulphur. Both 
ire deoxidizers of considerable power 
Ferro-silicon tends to convert the cat 
bon contents to a graphitic condition and 
Some tests 


sO produce a sott casting 


when added in the ladle 


was made 


ferro-chrome 1s 


where hard wearing properties are de 
sired, as in cast-iron piston rings 
Ferro-phosphorus makes iron very fluid 
when molten and causes it to make a fine 
impression in the sand and is therefore 
ed to advantage in fine thin ornamental 


or artistic work wher trength is not 


considered, as a high percentage ot phos 
phorus makes iron very brittlh 

Ferro-aluminum is used as a deoxidizer 
and thereby refines the grain; but very 
little of it should remain in the metal, as 
it is liable to remain suspended and thus 
cause a loss in strength by the lack of 
continuity of the metal 

Ferro-titanium acts as a deoxidizet and 
combines with both oxygen and nitrogen, 
therefore aids in removing these gases 
and thereby produces sound castings. It 
increases the transverse strength and the 
hardness of the chill of cast iron 

Ferro-vanadium refines the grain and 
reduces the porosity of cast iron as well 
as increasing the breaking strength. Thus 
it is useful for such castings as valves 


and explosive-engine cylinders 


MELTING IRON 


In the melting of iron the air or rever 
le a large im 


beratory furnace has mac 


provement in the quality turned out by 
the cupola; this is due in a great measure 
to the freedom of the air-furnace iron 
from slag, and also to the lower percent 


1 


age of total carbon in the iron. Graphite 


crystals separate the grains of iron, thus 
larger and 


reducing its strength; th 


coarser these crystals are the greater will 


be the reduction The air furnace tends 
to reduce these ervstals: hence the iron 
is stronger than cupola iron The ordi 


OS he 


nary cupola iron which would give a 


breaking strength of 22,000 pounds when 
melted in the cupola will show a strength 
of 32,000 pounds if melted in the air 
furnace; and the regular charcoal iron, 
cupola melted, which would show a 
strength of 30,000 pounds, is increased by 
air-furnace melting to 42,000 pounds per 


square inch 


Steel castings have been greatly im 
proved by new methods of melting and 
the use of the many new allows such as 
are mentioned above, with the result that 
many castings are now made as arge as 
Sx1o feet with no section thicker than 


¥, 


4 


of an inch 
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Of the melting methods might be men- 
tioned the Tropenas converter, which by 


reason of the high temperatures attain- 
able has enabled castings to be made of 
This, 


with the greater density of the castings 


very delicate and intricate shapes. 
caused by separating the molten metal 
from direct contact with the gases of the 
ombustion materials and the addition of 
tiew alloys for strengths, has enabled the 
substitute castings tor many 
parts which were formerly forged; many 


ft these castings can be {< reed, weld d, 


achined, tempered and case-hardened as 
readily as other steels produced by th 
eelmakers 
Nickel steel has been successfully cast 
number of years in large castings 


for rolling-mill machinery, such as gears 
nd pinions. It is now being cast in small 
Stings for automobile parts These cast 
successfully for 
ifts and connecting-rods on in 
ternal-combustion engines and for front 
xles on automobiles as well as for numer 
ous ¢ er parts 


Cast manganese steel, which was de 


scribed in Vol. 30, page 700, of the AMER 


CAN MACHINIST, is another of the late 


products of the steel foundry and shows 
some remarkable wearing qualities for 
machinery which has to stand the grind- 
ing wear of steel rails on curves and on 
ore and stone crushers 

Chrome steel is also being cast for work 
which requires a very hard steel that can 


be mac hine d 


BRASS AND BroNZI 


Che line of demarkation between brass 


bronze is so slight and liable to over 


ap itself that what one may call a brass 
her would call bronze; but if we con 


anot 


sider only the common red and yellow 


brass, practically no improvement has 


been made in it and it is used where no 


particular mechan properties are re 
quired lf we class all the other com 
binations as bronzes, great progress has 


been made in increasing their mechanical 
\mong the more 


of the bronzes which have b en brought 


prominent 


out in the last few vears is manganes¢ 


bron but tew ) vish to differ 
from the ordinary mortal insist on calling 

steel bronz« lor many years attempts 
were e to strengthen brass by the 
iddition of iron; but it 1s only in the last 
few vears that this was cessfully done, 
nd it was accomplished by using man 
ganese as the distributing agent Alum 
inum is also added to make it pour easily, 
is it could not be cast in sand molds at 


al without al sn I] percentage ot alu 


Manganese bron has nearly doubled 
the static strengths of other bronzes as 
well as raising the elongation and reduc 
tion of area which gives it good dynamic 
qualities. It 1s being used to a large ex 
tent tor gears and has been used suc 


cessfully for connecting-rods on small ex 
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} 


plosive engines. It also gives good sat 


faction for front axles on automobil 
which have to withstand a large am 
of vibrational and shock stresses 
Aluminum bronze is also one of the n 
products of the brass foundry which 
increased the strengths of bronzes. 
combination with a small percentage 
nickel it gives a greater tensile stren 
and elastic limit, than manganese br 


but the  nicke decreases the elons 


tion and toughness of the metal 


straight 10 per cent. aluminum br 
improves the strengths of the ordi 


bronzes, but is not the equal of manga 
bronze 

Tobin bronze is a special mixture 
made to withstand 
Its tet 
strength and elastic limit exceed that 


marine work, 


chemical action of salt water 


manganese bronze, but it is not its e¢ 
for elongation and reduction of 
Many secret and patented combination 
metal are being made for replacing bro 
and brass, some of which show good 
sults and others no better than the or: 
nary brands 
The phosphor bronzes and _beari 
metals have also been greatly improved 
their wearing qualities and are fast t 
ing the place of the babbitt metals whi 
have held sway so long, although the: 
are many places yet in which babbi 


metals are the best to usé 


ALUMINUM 


Of the new metals which have bee: 
made a commercial success in the past 
few years, aluminum has by far surpass 
any of them in regard to the amount us« 
This is due entirely to its weight, as it 
not as strong as any of the other metals 
except cast iron, aluminum being about 
one-third of the weight of brass. It has 
been used extensively for casings on aut 
mobiles and may come into very promit 
ent use for the much talked of flying ma 
chine 

[he pure aluminum has ae tensil 
strength of only 12,000 pounds per squar 
inch, but alloys of copper or zine or bo 
raise this to over 20,000 pounds and tl 
elastic limit to nearly the same figure 
without increasing its weight to any ex 
tent. It alloyed with from 2 to 8 per cent 
of nickel, a tensile strength of over 40 
000 pounds 1s obtained; but the weight wil 
} 


a increased oa consid rable extent, 


though even greater strength than this 


can be obtained and the weight kept below 


me-half that of cast iron or brass 
\luminum stands next to copper as 
ductor of electricity, which, with its 
non-staining and non-tarnishing proper 
ties, makes it suitable for the constructior 
f fine instruments, electrical apparatus 
ooking dishes, name plates, etc 
Aluminum rolled into sheets and bar 
shows about 25 per cent. greater strength 
than tl 


1¢ cast metal; made into wire, tl 


strength will be doubled 
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Conditions under Which This Instrument May Be Used to Advan- 


tage with Explanations of Causes of Some Unsatisfactory Experiences 





pt 


In writing this article I intend to pre 


sent the subject exactly as my experience 


would dictate, without giving any use- 


less data or copying the claims of some 
nanufacturer or agent selling this class 
of gage. 

There is a diversity of opinion among 
practical business men who make a busi 
ness of hardening steel as to the advisa 
bility of using an instrument to determine 
the proper heat when steel is being an 
nealed or hardened. Some men who are 
really quite expert in the heat treatment 
of steel have, after repeated trials, dis 
continued the use of pyrometers, claim- 
ng better results when the heat was 
gaged “by the eye” altogether. On the 
other hand, many large manufacturing 
concerns and many successful hardeners 
consider them absolutely essential where 
best results are desired 

As I am from time to time called to 
different shops, I have an opportunity to 
observe the conditions in the various 


places and note the results obtained by 


the various systems employed. In many 
shops the character of the articles to be 
hardened varies, and but one or two 
pieces of a kind are treated at any one 
time. The hardener may treat a small 
tool and follow this with a large die, both 
pieces being heated in the same furnace 
and this change in the size and nature of 
the tools or other articles being treated 
may vary right along through the day. 

When treating the light piece of stee! 
ie would employ a fire that would pro 
duce just the desired result; but, when the 
die was heated it would be necessarv to 
employ a much hotter fire, and conse 
quently it would be necessary to change 
the fire and adapt it to the various arti 
cles to be treated In such cases it is 
a matter of judgment on the part of the 
operator, and according to my experience 
a pyrometer of any description would be 
of little us« 

But so far as I have observed, no manu 
facturer of instruments of this characte 
advocates their use for this class of work 
As I have advocated the instalment of 
many pyrometers in connection with fur 
naces where many pieces of the same size 
and shape were to be heated, and have yet 
to hear of a dissatisfied purchaser where 
instructions were followed, I feel safe 
in saying that under many conditions their 


use is to be advocated 
Pyrometer Has No BRAINS 
If the purchaser expects the instrument 


*Author, “The American Steel Worker.” 
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to furnish brains and experience, he will 
undoubtedly be disappointed. If there 1s 
any place in our shops where we need a 
wide-awake, brainy man, it is in the hard 
ening department; any attempt to use an 
inexperienced man or one not qualified 
to do the work simply because we can 
get him for small wages, is bound to 
prove a failure, even though we provide 
our furnaces with pyrometers and every 
appliance needed in a hardening room. 

A careful experienced man doing a 
civen class of work over and over will 
be materially aided if he is provided with 
a first-class instrument that enables him 
to gage accurately the temperature of 
his furnace Especially is this the case 
where a man with a broad experience is 
employed to look after several men of 
limited experience If the furnaces are 
connected with a pyrometer, he may by 
means of the switch connect any furnace, 
note its temperature, and in this way de 
termine as to whether each operator is 
employing the heat best adapted to the 
work he is treating 

A part of the prejudice against the 
use of heat-measuring machines comes 
from an idea on the part of the user 
that the furnace should be heated to the 
exact temperature that gives best results 
when steel is heated for hardening. The 
operator reads, or is informed by the steel 
rticular brand 


h 


manufacturer, that this pi 
of steel when made into such and suc 
1ould be heated to a certain tem 
perature \ided by the pyrometer, he 
carefully adjusts the heat until the instru 
ment shows the desired figure; the piece 


of steel is now placed in the furnace, and 


the temperature is lowered by the presence 


of the cold steel. He immediately turns 
on more heat, attempting to regulate it 


After the piece becomes somewhat heated, 
he finds it a comparatively easy matter 
to keep the temperature about right; but 
it takes a long time to bring the steel to 
the «ck sired degree of neat, becaus« it 
must become heated to the same tempera 
ture as the furnace \s a consequence 
it “soaks” in the fire, the surface becomes 
decarbonized so it wiil not harden when 
dipped in the bath, and the piece of steel 


is In every way rendered unfit for use. 


TROUBLE WITH STEEI 


I recall an instance where a manutac 
turing concern sent me word that it was 
having a great deal of trouble with the 
steel it was using When it was made 


up into the product and hardened, it 


H A M* 


would not stand the strain to which 
had to be subjected The steel had be 
changed several times, but without sat 
factory results. I visited the factory 
found conditions (apparently) ideal. T! 
hardening room was darkened; a pyrot 
eter was used to gage the temperatur 
of the furnaces; the bath of heated brin 
had in it a thermometer, thus enablin 
the operator to keep the brine at the de 
sired temperature, which was about 7 
degrees Fahrenheit The brine’ was 
pumped to a tank in the top of the room 
then fed to the dipping tank by a pipe 
which extended up from the bottom of 
the bath, thus allowing a column of brin 
to be forced slightly above the surface of 
the liquid in the bath. 

The articles, as previously stated, wer« 
not sufficiently strong after hardening 
After investigating and experimenting, 
we found that instead of subjecting the 
piece of steel to the heat in the furnace 
for 35 minutes, as they had been doing, 


and keeping the temperature of the fur 
nace about the desired temperature of 
the steel when dipped, we could by rais 
ing the temperature of the furnace con 
siderably higher, heat the pieces uniformly 
in five or six minutes to the desired tem 
perature When tested these pieces were 
many times  stronger—and_ uniformly 
hard—than the ones that had been sub 
jected to the heat for a long period of 
time 

The trouble they had encountered was 
not the result of the employment of 
pyrometer, but the result of a lack of 
knowledge of the effect of prolonged heat 


on steel 
Operator Must Use Brains 


In this case, as in many others that hav: 
come under my observation, the ord 
of things was changed; the operator w 
trained until he could discern the prop 
heat, and the pyrometer was used as 
him keep his furna 
Before he has 


been secondary to the pyrometer, and 


means of helping 


at the right temperature 


limited number of pieces were hardened 


in a day 


[hey were inferior in qua 
on account of th weakening effect of th 
long heat Under the new arrangement 
the cost per piece of hardening was ma 
terially lessened, and the quality wa 
raised many fold 

When the pyrometer was the all-im 
portant thing, the operator developed ver 


When _ the 


placed entirely on him, he 


slowly responsibility wa 
develope 


rapidly, and in a letter from the firm ré¢ 











November 7, 1907 
] < wrt tir 7 t ‘ 
| rt t g 
ded progress mad eon 
LNA Ni 1 by Mi 
ling f steel t S s t 
f sp l Ann ¢ $, 
tr 7 ct¢ ] ~ y 
litt VW Ss steel 
yt S ted S ¢ 1 
dn of t bj 1 to heat 
, 
t ) lo g ) \f < i Cx 
nenting one 1s bled to determine 
OW he t tie I s ild be tor 
s of various sizes d fe rious 
poses, so how |] g e ste cho } 
z 
illowed to remain the furna x 
' - « 
sed to the action of the heat It be 
mes a matter that can be itely 


ged 


on 


without any great 


1 
} 


on the part of the operator 


[ am positive that thousands of dollars’ 
ined 
improperly treated when annealed; 


treate d 


rth of steel s ri every year by 


it 


is might have been properly 


Electricity 


AMERICAN 


‘ i f n es 
WW ( \ v 
ge 1 ) 
I I 
BENE! 
| { y 
i : el | 4 
s de ed from 
nect wit 
ake 
tie of 





Sw S Ts p p Sé I 
n ted prope 1 

‘ 1 , , ‘ 

WOrTkK ?) ust be given 


+ 


right 


skilful 


wher 


Unk Ss the opel 


and the 
e there is littl 
will be heated 


unless 


furna 


MACHINIST 


T) ) rt Ol 

ge | [ tion 

of it ie 

1 kinds of 
+ +7 

< l S CXacti\ 

: 

t; particularly 
ices ym 
( oC tne light, 
hotter t one time 
there is some means 


, When 1t 1s necessary 





in 


th 


e€ 


Machine 


‘ sm 
rt ‘ ‘ \ 
f : dw 
d \ Che 
? a \ ) di 
ore f P s of 
I +e p vided 
C 
In s y ) feel lled to s 
-. , | 11, — 
i \ y i {ily ‘ WwW re \V 
t ntair q f their product 
d to keep down t t if the pyr 
] 
eters wert d { 7 plant | 
; ng pr dt k ‘ pla ‘ ' ' 
sure the exp t a the steel] x 
pert, men who are constantly studving to 
| ; l 1 gt 


f 
find ( 


of steel, 


ut better methods of heat treatment 


would find themselves seriously 


handicapped without instruments of this 


desct ption 


Shop 


Aggregate Power of Motors in Machine Shops has Quadrupled in Five 


Y ears. 


Mechanical Rather than Electrical Engineer Responsible 





B Y H. 


rst applicats of electricity 1 STeSSIVE ( nic 
ne shops was doubtedly for il foreses e advant 
nation 1 it s since become pra nd forced the electr 
lly universal for that purpose. Its first n apparatus suited 
plication in the form of motor drive i] te sis 
s probably in 1883, about 24 rs ago, | oI 1 fron 
n a motor was used to drive som t ty ersus Shaft 
e shafting to which several machines Shop ead by Prof 
re belted. In January, 1902, 19 years t ting of the 
t was estimated that goregat \ Eng s 
263,000 horse-power in motors was mi il and not 
l 1 manufacturing plants the g esitate to s 
1 States ( lt re t p t subject owey 
ge of this ame t was used f wl st be settled 
g line shafting to wl t 5 ding up the 
were belted as t f nd without any pre 
st application \ tew belief of the writ 
S t ivid ines Wwe! tage of tri 
( tors, but se were the « S f the use of 
é s isolated f 1 t lr t gest extent 
l ll q 1 st speed vill 1 
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] 5 ad ed f ’rogress t 
t veoregat se-power intermediat 
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mill se-power; of this f{ direct 
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wth | ae cht abe ot tow 3 , f — 
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irons and attendant 


gas heaters; glue pots are electrically 
heated, and, in fact, there is hardly an 
operation n which electri ty does not 
figure today 

\ few years ago motors were installed 
without particular reference to their in 
dividual litabilitvy to the case in hand, 
but today motors and their control have 


been so specialized that the most economi 


cal applications can be made 

The direct-current motor was th st 
ly the field for such ipplications, and has 
been brought to such a high stats of pet 
fection that for many applications it 1s 
ideal, but the alternating current or in 
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Such cases are numerous, but are by no 
means in the majority, and we tind many 
shops today having both direct- and alter 
nating-current motors installed. In most 
of these cases the power plant is alter 
nating current, and all groups of machin 
ery, all machines requiring no speed vari 
ition, woodworking departments and 
other departments where there are com 
bustible flyings, use the induction motor. 
which is ideal In those departments 
where speed variation is necessary and 
the torque required by the machines vari 
able, a motor-generator set or rotary con 
verter is placed, the current is trans 


formed from alternating to direct and sup 
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called the multi-voltage control, which is 
too well known to need description. Many 
installations were made, although at the 


expense of very high first cost of the ap 
paratus and high cost of installation d 


to the large size of motor required t 
give the maximum horse-power at tl 
lower potentials, a multiplicity of wir 


ind complication of the generating set 
Other methods nearly as complicated 
and costly were also advocated, and the 


users, finding such great electrical vat 


tions so very costly, tried constant 


using 


motors and mechanical variators 


ul 


trouble had 


spec d 
lhe added complication of the mechani 


variator and opportunity for 
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N ELECTRI RIV 
duction motor ome prom nently nto 
the field during the past five years Lure 
to its simpli tv. absen ot commutator 
and capability of having its power tran 
mitted to it at high potentials, and con 
sequent small cost of transmission cop 
per, it is the belief of the writer that it 
is destined to become more and more 


prominent in the future, although up to 
the present time electrical manufacturers 


commercial 
take 


variabl 


have been unable to design a 


alternating current motor which can 


the place of the direct-current 


speed motor for applications where small 


increments of speed variation are neces 


sary and the torque required is variabl 


N 


MACHINE SHOP—TrHE HENRY R. WORTHING 
phed to lw va tools, which are 
eq pp dl wil Val ib] sp d= direct T 
ent motors 

It may seem that I am digressing some 

hat from my subject, but it is to show 
I t dui nye the past Tew years a 2reat 
deal of attention has been given the sub 
ject bv the consu ne engineect the ad 
signing engineer, the tool builder and the 
ser, with consequent great advancement 

When enthusiasm for the « tr lrive 


Was first aroused, manv users of machine 


tools called for variations 


motors to have 
of eight and even ten to one; to meet 
this abnormal demand some electrical 
manufacturers brought out what wa 


rON 


HYPRAULIC WORKS 


their effect and led th electri } man 
I rers to d sign lines of motors espe 
cially adapted to the requirements of 


machine-tool serv in which the varia 


tion in speed was obtained by s 


ng the strength of the shunt exciting coil 
of the motor The sers and machin 
tool manutacturers, also seeing that few 


mechanical ste 
available working rang 


ed their demands for speed variation of 


the motor Since that t the advance 


has 


bu 


chines 


eats 


ment been very steady, the machine 


tool ilders have improved their ma 


“al 


perfe ting and 


and the electri manufacturer 


have been commercializ 
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Progress in Industrial Education 


Significance of the Remarkable Increase of Interest in the Sub- 
ject as an Indication of Increased Respect for Manual Labor 


BY MILTON a HIGGINS 


Industrial education may include vat vocation must get 








I ( 1 v« W k ( rt n init v t the 
us lines of training, and formerly all early, and if he Save s wit ( I | rectly to bring 
he schooling that a young man could out any loss, it is of great value to him bout tangible re Ih ciety Wi 
btain was considered broadly a prepara 2 There 1s 1 r nd for old, « yin ID ‘ rtant 
ion for industrial life But the indus highly skilled work: with considerable convention im Chi \t this conven 
il education now attracting attent mental discipline ( Y whi 1 t very gen ex 
ims at methods ling directly to efhiei mark s \ ‘ ‘ l per f 4 knowl ‘ 1 the 
eney in mechanical skill tured men who i cannot d subj ‘ ti best 
The skill adeqt ite to meet the require 3 \ mecha ( ] I ( bles bo dapted to \y 
nents of present and future times cannot to earn self-support and tamily support The MM State ¢ ! 1 
exist without considerable mental disci immediately p ' i ours | vit Prof. Paul 
ine, and so vocational training must not of tramimege < v g a econd 
be divorced trom suitable education along period report and is perfecting plat for the 
cultural lines The development of both j \ bov with me nie skill nd establishment of ! 1 dustrial 
kill and mentality should go on together some suittabl t d i S t St 
The old method aims at making the tarted on a career w D f i ( fr W { \ LS 
cultured life and academic training the future expansion here 1 imit other = | ! indust education 
foundation for all things, be it industrial than his ability and ambit to the prog working ‘ 1 with the State 
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aims at making industrial or vocation 5 Che practical training for the skilled ite t f r munity 
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the cultured life of the pupil schooling, 1s bette ( evelop has int ‘ cant bearing 
Public interest seems to be growing cl racter and ment ett 1 y f 1 my (Al the vene! | | | : @ the result 
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rily a place for narrow education. It d machines as tl fou ti for all Trade Asso Is ( iposed of 
not claimed to | bstitute for der i advances t four 1 ture f | t tw 
ethods, which 1 | rily ke stra ‘ ‘ g hor res m wve! 
tur il ed 1« 10} t SIs I s1 ss t st t t | € \ \ nina 
l lif It is t oly. that v feel f ani 
ture ind n | disei ‘ e desi - 1 t ‘ ] ‘ t t been 
te tl skilled mechani nit 


¢ ‘ . ent ft d ol 
( nN l t lig ( b ( ! \ ( ! ( 
best possible 1 for all that ing directly for 4 . f hig 
v follow if f pupil. It is S } , trad i 
questi wl le f tal l i i ration 
| < ing ; . r 1) ble S ; | the 
¢ +f ‘ 1 7 . \ tr 
| pr 1 ones for aiming t te ogy; for its \\ p work and 
Ss ew s king skill an f Ci ( 1 f n 
Str V< \ tl | ( } IX t \ fe t t may 
t may follow ds f Col [ 
I boy f p family whe ety t f | n 
ks forwar vorkirg w t s as ( t me f f , 








who shall have superior skill and as mucl 


mental discipline as possible, to the end 


that earning pacity be increased by 


higher skill and more intelligence com 
bined 
This plan for industrial training 1s 1n 
harmony with the trend of American edu- 
cation of all grades. University policies 
are rapidly moving to place engineering 
ld 


absolutely on a level with the older pro 
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tessions [his fact will have a_ strong 
effect to uplift not only the engineer, but 
every boy and man who works with tools 


and machines And this whole movement 


dawning 


brighter future for the skilled 
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make a good living; to have a_ hay 
family; to make preparations for | 
times; to wear overalls in the shop w 
the same dignity as good clothes are w 
Sunday; to be confident you are 
ing a sure foundation for any future 
cess; to feel that you are master of 4 
iat you share the creative spi 


wholesome philosophy 


The Industrial Betterment Movement 


How Its Spread Has Improved Employees’ Conditions, Increased 
Prosperity of Many Firms and Has Changed the Affairs of Others 





B Y H. r. J. 


During the past tive years it has becom 


very generally acknowledged that the 
rights possessed by the employer ot 


are accompanied by obligations which the 


latter cannot readily evade rhe concen 
tration of capital which characterizes the 


business world nowadays brings togethe1 
a veritable army of people in the employ 
of a single firm The manager of such 
an enterprise must possess the qualifica 
tions of a general. He must thoroughly 
systematize every department; his work- 
ing organization must act with the intelli- 


fa well dr lled 


gent precision ¢ company 
He has the power to order the lives of 
hundreds, sometimes thousands, of human 
beings during the greater part of thet 
waking hours, to conserve or deplete 


their health, to stimulate or paralyze their 


mentality, to make or mar them in the 


present, and with lasting effect lL he 
greater the power, the greater the respon 
sibility for its right use, and the heavier 
the penalty for its abus« So, in the 


nature of the case, business as now organ 
ized involves the obligations of man to 
man, and its very success is bound up in 
their acceptance 

In the time when small establishments 
were the rule, an employer knew each 
workman personally and more or less 
about his family interests, his joys and 
his sorrows They worked together as 
friends. Nowadays the tendency is rather 
for an employer to come in contact with 
but few of his employees, to know little or 
nothing of their personal affairs, perhaps 


Where 


business 1S carried on m a manner so 


not even to know them by sight 


impersonal, something else has to be sub 
stituted for the old-time close relations 
if the management is to secure and hold 
the interest and loyalty of its workers. 
Mere payment of wages is not sufficient 
to accomplish this result, for money pays 
only for the actual muscle or skill ex 


Many 


firms believe that when they pay a certain 


pended for so many hours’ work 


smount of money for its equivalent in 


ability, there is a fair exchange and all 


commercial obligations should end But 


to attain its full meed of success, a arm 
must give to and receive from its workers 
more than this t must recognize the 
human element in its organization and 
must meet its needs; it must have in 

turn the good will and _ the 
asm) =which will keep a man at his 
bench in times of economic _ strife 
or stress of circumstances, a_ loyalty 
which is something quite apart from the 


return for payment in coin. It is the ap 


preciation which meets halfway the least 
indication of friendly interest manifested 
by the powers that rule toward the men 
behind the machine Such interest, how 
ever, must be genuine, animated by the 
desire for justice and a recognition of a 
community of interest, and must not be 


tinged with philanthr 


py or pater 1alism 


\n employer who neither w nor can 
recognize his obligations in this respect 
f his more enlightened 
se he will not be able to attract desir 


ble workers and hold them in his employ 


for a man who a epts these obligations 
the rever ondition exists If at first 
drawn to his factory by the knowledge 
that their interets will be recognized, good 
men will remain, because they find them 
selves in an environment congenial to 


their enlightenment lhrough the intro 
duction of certain features in the direction 
of what is termed “Industrial Betterment,” 
such a factory becomes far more than a 
place for the mere making of money. In 
addition to its commercial purpose, it be 
comes an institution for social and edu 


cational advancement where those who 
are employed may, and many always do, 


opportunity for self devel 


nd work the o 


opment 


As men do not en e in business from 


gag 
altruistic motives, modern methods of fac 
based on 
entiment, but on sound economic princi 


ples. The object of any industrial enter 


tory management cannot be 


prise is to make money for its promoters 


In order to do this, expensive machinery 


POR TER 


s bought and placed in the factory whet 


it 1s protect 


t will best do its work; 
from dust, kept well oiled and in good 1 
pair. Just so must the human beings w 
operate the machines be kept in good co 
dition, physically, morally and mentally 
{f the employer is to receive the greatest 

h Good light 


tl he pays 
air, cheerful surroundings, cleanliness at 


return for the wages 


1 


provision for the reasonable degree ‘ 


comfort which prevents over-fatigue and 


induces good work—all these things hay 


a commercial value, for, the more favor 
able the 


better will be the class of workmen at 


‘onditions surrounding work, th 


tracted, the greater their efficiency and 
the more permanent their service 


\ machine 


uh capital 


purchased 
invested Not until it is 


operated does it pay interest on this capi 


represents §s 


mt 


tal: and the faster and more continuously 


t operates, the higher will b the rate ot! 


terest earned lo educate a man t 
yperate the machine fast also represents 
capital invested lf the man is irregu 


in attendance the machine draws inter 


If a man leaves the service the invest 
ment in his education is lost, and another 


has to be educated at a further expens 


therefore, to adopt such 


measures as will hold steady workers in 


It pays best, 
permanent service, and the means we art 
msidering have been successful in a 
‘omplishing this result 

\ quarter of a century ago certai 
Dutch and German manufacturers intro 
duced into their establishments many in 
novations in factory management tending 
toward the safety, health, comfort and 


happiness of their employees, changes 
which redounded to the benefit of bot! 
workers and work. Such instances, raré 


in Europe, were unknown in the United 


States. Ten years ago comparatively few 
men here gave any thought to such mat 
ters But Americans have become as 


great travelers as their English cousins 
eing quick to recognize good things and 


‘count, American busi 

















m wit e past 
ted many foreigi dustria ret 
ideas ging and enlarging uj 
| dapt m to t 
omic 1 m s 
lass s Ss I ¢ were 
S to int S he nsel this d 


States d lat vy Souths 
trialists. Today some t n of indus 
mi t ds p é ( more s 
ful factories, n ine s rs, f 
nulls et t \met t Ss 
nost a 3 work li ipro d f 
Ss are ore mber in the Unit 
S | il elsew < ] sO 
di s] the social, ed 


l re t rr 
sachusetts to Californi from Ge 
ind Texas to \l lg the oul 
enerously sprinkled with them Ch 

| spre d oT thes d iS 15 du not 
fact that successful concerns 


yptec them, but because it has bi 
ted that concerns which adopt then 
mk successfu 

When a manufacturer becomes int 
ted in factory betterment, about the 
ng he does is to clean things up 


} 


wonderful what a change is brough 


bout by cleanmg 
re light. Dirt becomes visible and 
noved Then follows fresh paint both 
ide and out Clean windows, floors 
d walls are succeeded by window boxes 


f flowers and vines on the exterior walls 


} 1 


These innovations thoroughly alter 


external appearance of a factory which 


formerly may have been an unsightly feat 
in the landscape. Shrubbery and vine 


nceal unsightly construction, a_ well 


] 


pt lawn gives dignity to the whole, 


enabling a man or woman to point 


with pride as “the place where | work.’ 





Where there are several buildings, atte1 
is paid to architectural features and 
dscape gardening, particularly in ik 
ing alterations ¢ dditions, in order t 


uctures and surroundings may be har 


nious New buildings are generally 


| he Draper Company, manutact 
of cotton-mill machinery, has placed 


mpress of beauty upon the town of Hops 


lale, Mass. The Eastman Kodak Company, 
f Rochester, N. Y.,an excellent exampl 
f simple construction and decoration, 1s 


wn or city The Weston Electrical 
strument Company, of Newark, N. J., 


another exponent of these modern ideas 


Atlas Engine Company, of Ind 
polis, is another. The well known N: 
nal Cash Register Company, by chang 


x 


), into one of earth’s beauty spots, has 
dvertised that city as its home all over 


he world. These concerns are mentioned 
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windows and letting in 


utiful enough to be an acquisition to an} 


to hospitals witl 


g a very unsavory locality in Dayton 
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rkmen will appre 
stall for their 
laces, how 
tor years have 
protective 
fore their use was 
1. H. Williams 
ifacturers of 
rly believers 
they were 
boxing 1n 
depart 
ese mel 
date ap 
works 
d Color Works, 
r firms 
lhe Westing 
tiacturing Com 
very complet« 
ne reanization 
Ver for facilitat 
ot emer 
tised in many fac 
re women are em 
yees of an eight 
New York City 


d ly by floors, to 


tail \ hire 
locaust After a 
nd exits, a fire 

g in less than five 


mnger ny anxiety 


ployees about their 


give their undivided 


may result from 


ees, great Care Is 


nly those who ar 


ilready em 
tuberculosis, 
while new ap 
\lcoholism, 
regularity of 

y elimination and 
Lhe hygiene of 
attention; wash 
ire often 

in foundries are 
re common 

nd similar ap 
prevent its beme 
tives. Ventilated 
sidered necessary 
ird of its em 


he best element 


rks by putting a 


clothes lockers 
wet morning 
] 


hes and shoes for 


nd at night found 


ly dried for 


ring trom simple 


t-aid classes up 


st equipment, is 
factory and shop 


ments have 


re of accidents 


In Usually it 


m ntted up as a 
trained nurse 








Is 
in charge More elaborate systems of 
medical service are installed in large 


plants where the work is hazardous in 
character Che Colorado Fuel and Iron 


} 


Company has a_ splendid hospital at 


Pueblo, in addition to simpler forms of 


medical relief in the various muining 
camps The Illinois Steel Company, at 
South Chicago, maintains a hospital with 
constant medical and surgical attendance. 

A workingman’'s two great desires are, 
first, to advance himself in his trade, and 
second, to be able to lay by something for 


his family when old 


age overtakes him, or 
when he becomes incapacitated through ill 
health or accident 

A popular way of giving a man a 


chance to advance himself by showing 


how much brains he has is through sug 
gestion systems The day of autocratic 
rule in business is fast passing away, as in 
politics. No matter how highly special 


ized an individual may be, whether as 


president of the company, its superintend 
ent, or department manager, no one man 


can bring to bear upon any manufacturing 


enterprise the specialized knowledge equa 
to the potential information regarding de 
tail possessed by the individuals of which 
the factory force as a whole is composed 
The humblest mechanic is in a better posi- 
tion to see how his part of the works may 
be improved, how his individual machine 
may be made to do more or better work, 
than is his boss, who may be his su 
in the sum total of intelligence, but whos 
duties do not enable him to do the prac- 
tical work with his hands which would 


Where an 


employee feels free to make suggestions 


familiarize him with details 
knowing that they have a cash value and 


will be adopted if found practical, the 


standard of work is automatically and 
rapidly raised lhere are works where 
men are neither expected nor pe rmitted 


to think, but are ordered to do as they are 


told The offering of an original idea is 
considered presumption. Such a_ policy 


effectually rushes out all initiative, to the 
detriment of the men and the business 
Only drones, satisfied to be machines, will 
be content in the autocratic shop. Fac 
tory committees, foremen’s meetings and 
cooperative management are the succes 
SOS of one-Mlan power lh Sherwin 
Williams Paint Company, the Cleveland 
both ot Cleve and, 


O.—and many other large and represen 


Twist Drill Company 


tative concerns, have found the sugges 


tion system an excellent stimulant to the 


men and commercially profitable to both 
company and _ staff The Nernst Lamp 
Company, of Pittsburg, became commer 
cially iccessful through the adopt on of 


this institution 


very human desire to provide for old age 
or imthirmty 
pension systems, like that of the Pennsvl 
vania Railroad, by giving bonuses for 
regularity of attendance, for it 


ncreased zood 


workmanship, and bv offering stock to 
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employees before it 1s placed in the open 
market [here is in almost every repre 
sentative shop some one of the various 
kinds of savings funds, benefit associa 
tions and mutual aid societies, devised to 
suit its conditions 

Failure to keep steady workmen nas 
jeopardized the success of more than one 


establishment Where the root of the 


d fhculty is perceived and steps taken to 
overcome it, incipient business paralysis 


66 , 
rives way to a healthful state and the fac 


tory survives \ recent example of this 
is the case of the Nelson Valve Works, 
near Philadelphia \ few years ago the 


removal of the factory from Brooklyn, N 
Y., to its present suburban site at a dis 
tance from a labor market nearly brough 
the works to a standstill The wealthy 
community objected to 
the proximity of a factory, and the exten 
sion of trolley lines into the neighborhood 
Consequently workmen 


was not desired 


omp lled to V< it a great distance, were 
forced to rise at five o'clock in the morn 
g to get to the factory by seven Chey 
had to ride thre four miles, often 
standing up t whole w n a trolley 
r, and the \ k l ind a half be 
for the works wet reached \ half 


day's energy was expended before they 
had even started in at the factory. Com 


petent mechanics could secure employ 
ment without having to undergo = such 
inconvenience, and onsequently the com 
pany was restricted to an inferior class 
of help. The situation was studied and 
J 


changes instituted which resulted in the 


establishment of good transportation 
facilities. The erection of simple but at 
tractive cottages, for the men and their 


families, brought the element of per 
manency into the organization, and a club 
house provided the recreation which is 
very necessary in an isolated district 11 
men are to be kept from straying off to 
the nearest saloon or some place of cheap, 


leis 


undesirable amusement during their 
ure hours. The workmen soon developed 
associations for mutual helpfulness. Bet 
ter acquaintance with one another and 
friendship cemented by daily contact in 
and out of working hours resulted in an 
esprit de corps most beneficial to th 


business as well as to the men There 


is now no trouble about securing and 


holding in service capable men. The in 
dustrial-betterment idea, permeating the 
works, exerted a good influence over the 
homes, making them externally attractive, 
hereby adding er than detracting 
from, the app of tl ttle village 
Thus social s ‘ tl works has 
benefited | lhe poley of management 
is characterized by spirit of mutual 


helpfulness among the men, of loval good 
will toward their employers and_ public 
spirit in local affairs, as they concern the 

The modern factory also offers good 
ed icational fa “lities to all emplovec s who 


care to avail themselves ef such advan 
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tages American boys go to work 
young, long before they are halfway 
cated. When they wake up to a real 
tion of their deficiencies, as many of t 
do, it is often too late to retrace tl 
steps and begin over again Phere 
machine shops and factories which 
duct apprenticeship schools and ed 
tional classes for those who wish to st 
such classes being organized to meet 
expressed desire of the men to impr 
themselves. [Employees also have ac 
to good factory libraries and, if 1 
choose, may hear lectures in the ta 
uditorium by the best speakers. If m 
cally inclined, an employee may becon 
member of the factory band and so ec 
tribute to the success of entertainm 
given by the firm or its force; for rect 
tion is now encouraged as an offset 
the stress of toil 

Dances and concerts in winter tf 
the picnics and pleasure excursions 
Baseball, football, bow 


alleys and the gymnasium give men 


the summer 


relaxation needed after close confinen 
for hours at their work These and t 


shop library occuy 


noon, moments which used to be sp 


in the saloon 

Business men, hearing of this m 
talked about and written about indust 
betterment, question if it is really w 


} 


the time, thought and money spent up 


it [hey do not realize that the absen 


of these features also costs mor 

through their getting an inferior 

ity and less quantity of output R 
5 | 

su 


l 


ts fully justify the expenditure, wh 


may be either great or small, accordi 


to the number of employees and 


kind of betterment work which is dor 


Employers who have had experience wit 


it are enthusiastic, because better wo 
and greater output show tl 


tangible effect it has upon the m 


Working people approve because of tl 


t 
advantages it places at their disposal 
is, however, a failure, something wor 


than useless, if forced upon empl 
ees It must exist only by reas 
of a need, or an_ expressed dest 


for it upon the part 


themselves and must be free from tl 


hich American workmen universally 


ment ideas are properly initiated and 


ried out, the beneficial effect is incak 


able, for they reach not onlv the individ 


ual but the outside world They rais 


the standard of the man; the quality of 


work improves and the consumer gets 


better a e for his money 

There is a torce 1 re vhich 
tinually makes tor progress Give ] 
force the opportunity to exert itsel 


through the initiative of the working 


ganization Help t! employees to ] 
themselves Their appreciation of 
benefits accruing to them will bring 


indred-fold return to the managemet 





the definit 


of the m 
east taint of exploitation or paternalist 


Where industrial-bette: 
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Apparatus for Heat T[reating Metals 


A New Way of Hardening Steel together with Some New 
Furnaces and Appliances Thereto for Heat Treating Metals 


BY VARIOUS AUTHORS 





\ Quartz-lined Electric Furnace ith one or more layers of platinum or while those that are clouded or milky de 
d di special base-metal alloy wire, which is crease in valu cording to the degree of 
and a Recording Pyrometer ma t gegen , ; : 
Wisulla ed with asbestos their ¢ udimess | r tie ele ric turnace 
The quartz tubes are produced in herein described, however, this grading is 
, P P . . 
By E. PF. Lane Kurope by the aid of an electric are fur immaterial, owing t the quartz tube 
- nace which is capable of developing about being « | | t inch or 
One of the newest things in furnaces Sooo degrees of heat, this heat being W l, such 
eat-treating steel is the electric ecessary to soften the quartz so that it \ i pu 
tz furnace which has been patented can be formed into t proper shapes yx ! 
Wim H Brist l, of 15 Ve sey street Some of the quart tubes have i crystal 
York, and is shown in Figs. 1 and like clearness, while others are clouded Owing to th ix temperature neces 
It consists of a quart tube sealed on or milky in t ve ry t d | te 
t both ends, and wound = a crystal clearness are tl most valuable, expensive, but not xD to pro 
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FIG. I QUARTZ FURNACE WITH PYROMETE! RHEOSTAT AND ACCESSORIES 
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hibit its use for practical purposes, as in 


the electric furnace It is admirably 


suited for the construction of furnaces of 


this description, as the 
to treat all 


temperature neces 
readily ob 
the 


sary steels can be 


affecting the tube in 


tained without 


least, either as to 

The quart tubes, 
brittle handled care 
fully but 
when they are once wound with the wire 


softening or cracking it 


however, are about as 


be 
the 


as glass and must 


in manut furnace; 


cturing 


and insulation, metals can be inserted into 
leating to the proper tem 


the 


the furnace for | 


perature without fear of injuring 


tubes, if ordinary care is used in handling 


them 


in 


oval, 


an be obtained 


The 


nearly any 


tubes c 
sire d 


with a 


quartz 
such as 


for the bot 


shape, 
flat 
round, square, oblong 
Che 


obtained in any desired length 


] 
ae 


semicircular side 


tom of the furnace, 


some irregular shapes. tubes 


and 
can also b 


up to five fect for the smaller sizes 





ee ee 
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rapidly without danger of its cracking; 


the full 
through the platinum wire without being 


thus current may be turned 


regulated by a rheostat, although a small 


rheostat would no doubt give better re 


sults than if the furnace were operated 
1 steel ¢ 


few 


without it Then again, an be 


heated too suddenly for the first hun- 


dre d cde 


grees, and the best results will be 
obtained if the temperature is raised 
slowly at the start; but after passing a 
certain point, the temperature may be 


raised as quickly as possibl 


The Wm. H. Bristol electric furnace 1s 
noted for two reasons: one being its ex 
treme simplicity and the other the short 
time required to bring it to a high tem 
perature. It can be fitted with a screw to 


socket of an ordinary in 


the 


candescent lamp, which makes it very use 


screw into 
ful for experimental work or for the tem 
work, 


surgical and optical instru- 


pering of small such as watch 


makers’ tools, 


ments, etc 


November 7, 1907. 


temperature required can be attained in 


few minutes or while the workman 


and work ready to st 
morning. In this reg 
adapted to small worl 


getting his tools 
operations in the 
it is particularly 
and the field is very large for the practi 
that it be 
simplicity and quickness of operation. 


uses can put to, owing to 


The furnace for heating soldering too 


as shown by Fig. 2, is wound with tl 


correct number of coils to give the prop« 
temperature without the aid of a rheosta 
foun 


to regulate the same; although if 


to give better results with a rheostat, 
simple one that will regulate the heat t 
the temperature desired can be easil 
connected to it. 
GAGING THE HEAT 
With this furnace, as with all othe 


where close work is desired, some means 
must be provided for measuring the heat 
The Wm. H. Bristol recording pyrometer 


is particularly adapted for use in connec 


























FIG. 2 OUARTZ-LINED SOLDERING FURNACE 

The back end of the tube as it lies in 
the furnace in Fig. 2 is generally sealed 
over with the quartz, so that it is cup 
shaped, thus leaving but one end open for 
the heat to escape from. It is necessary 
to leave this end open for the insertion 
of the metal which is to be heat treated 

THe WINDING 

For temperatures up to 1600 degrees 
Fahrenheit, special alloy wire—which is 
much cheaper than platinum—may be 
used with good results for the resistance 
coils around the quartz tube. When a 
temperature of more than 1600 degrees 


Fahrenheit is required, as in the harden 
ing of high-speed steel, platinum wire is 
to 


stand and transmit higher degrees of heat 


a necessity, Owing to its ability with 


The coefficient of expansion of quartz 


is so low that it may be heated and cooled 


THE COMBINED INDICA 
The temperature of this furnace can be 
to 


than a minute, and even the melting point 


raised 2300 degrees Fahrenheit in less 


of steel is quickly obtained The quartz 
possible to introduce a 
] 


lining makes it 


cold piece of metal into a heated furnace 
in direct contact with the walls of the 
tube, as the tube is not affected by the 


extreme change in temperature, owing to 


its offering a perfect insulation between 


the piece of metal and the resistance heat- 


ing wires. The ordinary electric furnace, 


however, requires from 10 to 15 minutes 


to bring it up to these high temperatures, 


owing to the danger of disintegration of 


the lining by too sudden changes of tem 


perature 


HEATING SOLDERING TOOLS 


This furnace is coming into prominent 


use for heating soldering irons, as the 


ING AND RECORDING PYROMETERS 

tion with it, as the temperature of the 
metal is indicated on the chart by the 
aid of a thermo-electric couple; and th 
charts, having inscribed on them a record 
of the degrees of heat which the metal 
went through and the time which it was 
subjected to said degrees of heat, may be 
filed away for future reference, or blu 
prints may be made from them when 
duplicate copies are wanted 


hese patented charts are semi-trans 


parently smoked over an oil burner with a 


flat frame, in a machine which slowly 
revolves the chart so that the lampblack 
is distributed evenly over the surface of 


the Che 
of 


r¢ cording line traced 
the 
off 


pre 


chart 


18 


by the contact pointer of the py 
the left 


aving a 


rometer 
the smoking 
ling 


\ novel 


lampblack 
thus le 


scraping 


by cess, 


1 
wiite 


yet simple method has_ been 
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the proper temp e is) man 1 e, | knif ge swit for turning chart, Fig. 5, sample 2 is wrought iron; 
while the recording pyrometer can b on the current and F the connection t sample 3 is Intra tool steel; while sampl 
located in’ the superintendent's — office, n electric-lamp socket 1X is a high-speed steel of unknow1 
| eby QiVing him ord oft id keep " ’ make 
ing him in touch with the work as i RaCOMBING CHARTS The quick action of the furnace i 
being performed Figs. 4 and 5 show the records of dif shown by the temperature-rise curves 

Fig. 1 is a photographic reproduction of | ferent kinds of iron and steel which were’ which in the steels has risen to tl 
outfit whi \lr. Bristol has des ! made specially for the writer by the ap critical or recalescence point in less tha 
vecially for t boratory or testing d paratus shown in Fig. 1 These records two minutes. At this point 


a transforma 








I > CHAR \KEN FROM 1 RN ACH SHOWN BY I 

partment; as will be seen, it can be set were one-hour charts, with the figures in tion in the micro-structure of steel takes 
on one’s desk or table and connected t the border representing minutes of time, place, and the metal becomes non-mag 
an ordinary incandescent-light wire In the lines between these figures represent netic; while the structure of the metal 1s 
this figure 4 is the quartz-lined furna ing One minute each changing, the temperature remains nearly 
Is a glass of ice water in which the metal On chart, Fig. 4, curve No. 13 is for a stationary, which in No. 19 was for a 
can be q renched, G the wire | iding trom piece of cast iro - No 17 18 a plece of re riod of over one minute 

the thermo-electric couple, which is at steel containing 0.59 per cent. carbon; With some steels, as in sample 3 and 
tached to the metal in the furnace, to No. 18 contains 2.45 per cent. nickel and Nos. 17 and 109, this critical point is quite 
the recording chart ( D is the rheostat 0.45 per cent. carbon; No. 19 is a steel pronounced on the temperature-rise curve, 
for regulating the temperature in the fur containing 0.20 per cent. carbon. On the’ while with others, 


as in sample 1X and 
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New Heat Gage for Hardening 


Purposes 


Leices 

ley 
cu 

1) 

ally 

xact 
Wi 

vhich 














one of the fingers is pointed for the pur 


cal chill to a small 


of avoiding | 


{t is of course well known that each of 


magnetic metals has a temperature at 
yond which it loses its magnetic 
qualities » of carbon steels the 


transition magnetic to the non 
magnetic state is fairly abrupt 
ical temperature varies with different 


teels, b 
portion of carbon present. ‘This is a fact 


ing lower according to the pro 


ed in the construction of the tool, the 


critical point of soft iron used for the 


extensions being considerably highes 


polar 


than that for tool steel. Of course the 


critical points differ for heating and cool 





Time in Mi 3 
FIG. O THE TEMPERATURE CURVE OF 


CHART FIG. 7 





+} hi 


be seen, it 1s the highet 





will 


heating int that is used 


ro Use GAGE 





How 


use of the instrument, 


To illustrate the 


if for instance a small tap is to be hard 
ened at one end only, that end is placed 
under the pointed finger, the tap being 


held up magnetically below the two fin 
When heated by 
to be hardened 


the correct temperature and, 


gers a gas blowpipe, 


the 


magnetic at 


end will cease to be 
dropping from the pointed finger, the tap 
will hang from the other and cooler finger 
of the gage, and should be quenched at 
water or brine, being tem 
Should, 


once in clear 
pered afterward in the usual way 
however, the whole tool be required to be 
may be placed above the fin 
should be 


the 


hardened, it 
the 
ported in a 


gers of gage, which sup 


tool 


itself of course being held magnetically 


slanting position, 
On both ends reaching the critical tem 
tool slip off into the 
water. To quench the tool more carefully, 
the that it should be 


placed under the fingers and have a loose 


perature, the will 


recommend 


makers 


loop of wire round one magnet finger, this 


supporting it during quenching. As the 
critical point is higher for iron, it is 
obvious that the fingers may safely be 
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heated even to a higher temperature than 
that 


ment, and in practice this matter requires 


necessary for the steel under treat 


recommend 


work an alcohol blow-lamp. 


; 
no attention The makers 


for the finest 
With this gage the critical temperature ts 
sn closely iscel 1! ed quenching 


airly close to the 


the article under treat 


heating device o1 
ment will fall below the required tem 
perature while being transferred to the 
water. Brine is recommended for larger 
objects, as it scatters y scale and makes 
a closer contact with the metal 

MuFFLE FurNAC! 


For larger objects indicator is ap 








MPERATURE CUR O} 


FIG. 8 HE TI 


CHAR FIG. O 











November 7, 


1907. 


tact with the steel J to be hardened, 
circuit. T] 


the cupped e: 


as to complete t magnetic 


arm K has a projection 
of which receives the pointed end of 
V, whi se other el 


the othe 


+ 

t 

1 
n 


C-shaped wire spring 


is similarly supported at f at 
side of the furnace. Thus it tends slight! 


to withe rocking arm and with 


contact with the piece 
The adjusti 
so that its wi 
contact wit 
the arm 


is pushed inward toward the furnace 


t 
is held there by the magnetic attraction 
the steel 1/ to be heated. When, how 
ever, the steel reaches the critical ten 
pe which proper for hardening 


the rod < and arm K cease to be mag 


netically held and are withdrawn by tl 


spring .\ In this way an electrical cor 
tact is made at P, to ring an electric bs 


with terminals at ( 


The rod L is made tubular for the pur 
of supplying coal gas to the interi 


muffle and thus keeping 


; ‘With the c 
Operation of | J. Mudford I ex 
perimented with a magnetic inductio1 


g of three similar fl 


rallel on 1 com 





oils of wire placed p 
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plied to a muffle furnace, as shown in 
2 and 3, 


course, 


Referring to Figs. 


Figs. 2 to 4 


¢ 


contains, of 


e furnace body A 
the muffle B with intervening combustion 
C, D being the mouth of the 
lo the rear of 
et / is attached by the brass bolt / 

extends fur 

it the rod 7 can 


muffle 


the furnace the permanent 


along the 


prece ly 


nace side and through 
Rocking on the 


H. and held thereto by the steel 


slide by a hol 
pol pi ce 
arm A through which at k 
the These 


through suitable holes in the furnace body 


ribbon J, is an 


rod L can slide rods pass 


muffle, and in use are placed in con 


and 


HAND 





HEAT GAGE 


mon axis nd equally spaced, the in 


ner coil in circuit with a telephone re 


ceiver, and the outer coil supplied in ser 
ies with an alternating current, and s 
at ordinary times no sound 


When, 


connected that 


was produced in the telephone 


however, steel was placed between th: 
center coil and either of the outer ones 
the magnetic balance was disturbed and 
a sound produced in the telephone. Thi 


and when it 


temperature 


heated, 


critical 


steel was then 
reached the 
came non-magnetic, the sound in the tele 
whereupon the 
Steels 


and be 


phone abruptly ceased, 


steel was quenched and hardened 
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ith carbon contents ranging from 0.7 to 


35 per cent. were hardened in this way 


temperatures which, judged by the eye 
one, no skilled mechanic would feel 


ife in using; le the fine grain shown 
fracture, tog Tr the invariable 


ardness, sh¢ d how closely the critical 


months, whet 

temperatur 

milling cutt 

has established ‘ord during | 
in that not a single piece has 
through 

ing, while 


DIFFERENCE | ARGE ANI PIECES 


Small pieces of steel will harden thor 
oughly if quenched immediately they b 
come non-maj +, but larger pieces will 
not harden througho 1 Same tem 
perature 
perature 
thickness 
soak 

n quenched 

' communication 

the pres writer, resses himself 

in favor of the latter hypothesis except in 

the case of very large masses. He thinks, 

however, th: teel rf anv considerable 

SiZ¢ must be |] recalescence 
point chiefly 


chilled fast enough to hat it, until 
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e quench 
cooled at 


necessitates 


the pace 
rdening 
balance 


ture ol 
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the steel as a whole, and not merely the therefore, is to provide practicable m 


ties aa eens inc, as Booster for Heat Treating 
su ic¢ emperature, aylor as C€ 


led to think that this is the principal ex Furnaces or at the required pressure in excess 


for supplying gas in the required vol 









































planation \ simple rule has therefore — the normal volume or pressure of the g 
been established of allowing the steel to ' main 
, a y ApDOLPH MACHLI ; ; 
remain in the furnace, after the bell rings Gas 1s also quite extensively used at 
and before quenching, 30 seconds for 5G present day in Bunsen burners for heati 
every half-inch thickness of the steel [his invention relates, primarily, to cooking and other domestic purposes 
means for enabling a gas main to deliver in both small and large manufacturir 
PracticaAL Use or FuRNACI more than its normal volume of gas In establishments. Owing to the rapidly gr 
This furnace has been in practical use some instances—as, for instance, In using ing demand for gas for these purposes 
in several places for some time, and one’ gas furnaces for annealing, hardening, often happens that the gas mains that 
in the tool room of Taylor, Taylor & brazing, forging, ete—the gas must be d lready laid in the streets of a city 
Hobson. Ltd Leicester, | been used livered to the furnaces in larger quanti found to be wholly inadequate, wit 
daily for all the miscellaneous hardening ties than the gas mains are usually pable result that t gas is supplied det 
for upward of a year Not a single fail of supplying. It 1s often the practice to sufficient pressure to the many consut 
ure in warping or cracking has been made mix air with the gas supplied to the This invention has for one of its ob) 
with steels having various carbon con burners d by SS101 f the air he enabling of gas S eet s 
—a 
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FIG. I FIG, 2 
GA O FOR HEA REATING FURNACES 
tents or with tools of intricate shape and the employment of suitable apparatus unforseen demands and supply the 1 


which formerly were subjects of anxiety to mix the air with the gas, a sufficient quired volume of gas at normal pressuré 


during hardening. Here everything, even quantity of the latter can be forced into 


the most difficult shape, has been hard the furnace—that is, compressed air has ROTARY-BLOWER PRINCIPLE USED 

ened in brine, and it has been unnecessary been utilized to draw gas in abnormal In carrying out this invention a rotary 
to humor any articles by using oil or other quantities trom the gas main and intro pressure hh wer 1s employed, which ma} 
means of modifying the rate of cooling. duce it into the furnaces be driven by a belt. an electric motor or 
This fact certainly seems to demonstrate It will be understood that in order to othe; } ns. by which the gas is drawn 
the capacity of this apparatus for deter- employ a gas furnace economically it must from the main and supplied to the burners 
mining in a very accurate way the proper have a contracted heating space in pro under increased pressure and in greater 
temperature for hardening carbon steels, portion to the article to be heated, and in” yolume than could bi supplied by the 
is all steels can be given their greatest order to obtain sufficient heat a large vol- ain if unaided. Th problem of keep 
degree of hardness if they are quenched ume of gas must be burned within this ing the blower or pump in constant opera 
as soon as the metal becomes thoroughly contracted space; hence, the gas must be tion with ut on the one hand causing 
non-magnetic \t this critical or re forced in under a pressure which in prac great fluctuations in the pressure at th 


calescent point the temperature is halted tice 1s considerably greater than that com burners. owing to the variab! rate \f , 
as it rises and remains stationary for a monly found in gas mains sumption of the gas due to turning on 
gas ul O i! g O 


short time, or while the transformation rhe principal object of this invention, nd off burners from time to time, and 
in the metal is taking place, even though - without on the other hand incurring waste 


*Superintendent of the American Gas 


the temperature in the furnace is rising Furnace Company, Elizabethport, N. J of surplus gas delivered by the pump, we 
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mains of undue size or of taking up old 
mains and replacing them with mains of 


larger size 1 f laying supplemen 
man is ded \gain, where a gas 
main has be id tor supplying ricl 
quality of gas and it becomes desirable t 

se a low-grade gas, the main is found 
he too small t pply the low-grade ga 
n such increased volume as to compen 
ite for its deficiency in quality; but this 
lificulty is overcome by this” invention, 
which makes it practicable to supply the 
va t consume it any desired pres 
uniformity of which is preserved 


sure, the 


without regard to the fluctuations in the 


nsumption 


works or not, and hence that the 


maximum desired pressure is uniformly 


maintained, sat 


mpensat 


















FIG. I, CHIPPING OUT THE CRACK 
ing for variations in consumption. This 
uniformity of pressure is a matter of con 


siderable importance, particularly in gas 


furnaces, where it is not permissible for 
the intensity of the flames to vary 

So long as the pump is doing the work 
for which it is intended—i.e., so long as 
the consumption of gas is within the ca 
pacity of the pump—the delivered gas is 
constantly divided into two streams of 
varying proportions, one stream flowing 


the other rett 


pass 28 to the 


through 22, irning through 


by admission side of the 


pump, the volume passing through the by- 
sh 22 


either 


pass dk creasing 


is that passing throu 


increases, and vice versa, whereby 


nereas or re duction Mm the col sumpti yn 


of gas at ‘the burners fails to cause a 
perceptible fluctuation in the pressure at 
the burners l hese fluctuations are 
caused, it should be remembered, without 
interruption (stoppage) in the flow of 
the gas through the by-pass so long as 
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the pump is running, and the 


constantly throughout the 


! w Of gas trom th pump mto pipe 20 
RESERVE SUPPLY 
It will nderstood that there must 
W ( reserve which can be drawn 
por ny time for supplying increased 
demand at the burners, which may occur 


lhis reserve may be regarded as existing 


in the stream of surplus gas always flowing 
through the by-pass. At any time this by 
pass stream can ke drawn upon or reduced 

fford larger supply to the burners, 
ind herce the pressure at the burners 1s 
niform durirg all fluctuations in the rate 


of consumption.  Infinitesimal variations 
nl the as pressure are sumecient to 1n 
fluence the diaphragm and operate the 
valve lhe weight or weights 37 offer un 
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A Thermit Weld 





rec 


quick« st 


One of the repairs 


on 


board tl 


was accomplished recently on 
\lissippi steamship “Betsey Ann,” belong 
ing to Messrs. R. F. Learned & Son, 


Natchez, 
| his is 


Miussissipp1 


a stern-wheel boat, the shaft bs 


ing a hexagonal one, 85¥¢ inches in dia 
eter on the inscribed circle and over 2 
feet long \ crack developed on one 
the faces and ran down a short way 
the second face, the total length visil 
being about 4 inches 


\ttention was first called to this by rust 


showing through the paint. After exami 
ing the shaft care fully, it was decided t 
un the steamer and see if the crack ex 
tended. Within a short time it was not 

















rH! WELD 





THERMIT 


stance I rdless ‘ I the 


is Open, permitting wide 


] | 


variations in the volume passing through 


28 without perceptible variation in pres 
SUT uw 22 
OTHER APPLICATIONS 
While these tinmprovements are specially 


features thereof 


adapted to gas, still some 
are well adapted to air blowers ar com 
iressors, particularly the means for regu 


] 
lating I 


he pressure at which air is de 
livered and maintaining the pressure uni 
form at the point desired. ‘The excess air 
flows back to the admission side of th 


pump, thus avoiding the disagreeable noise 
heard when excess of air 1s allowed to 


into the r 


also to 


eCScaypn 


mm in which the pump ts 


set up, some extent avoiding waste 


f power used in driving the pump 
lecting a name for 


shall l « 


function, the ni 


In se this appliance, 


more or less indicative of 


which 


its une “Booster” has been 


chosen as most appropriate 


Phis gas booster is made by the American 


Gas Furnace Company, Elizabeth, N. J 














BEFORE CUTTING OFF THE SPRUI 











had 


of an inch sinc 


crack 





extended fully 
the first obsery 


decided that a re 


fourths 


therefore 


tion; it was 

pair of some sort should be made on it at 
once The Goldschmidt Thermit Com 
pany, of West street, New York, was 
accordingly advised to send a man witl 
the necessary material to effect this re 


On the arrival of the material prep 
to 


pair 
weld a collar of 
the shaft at th 


and thus make it as good as new 


urations were made 


[hermit steel around 


fracture 


lig. 1 shows the shaft previous to weld 
ing, but after having the fracture chipped 
out with a pneumatic chipping hammer 
so that the superheated Thermit steel 


should he led to the deepest part. Afte1 
this had been accomplished, the paint was 
cleaned off a distance of 5 inches on either 
side of the 
low wax was shaped by hand of the ex 


fracture, and a collar of ve 
was desired to have the 
The 
cordingly made 8 inches long and 2 inches 
thick, 


structed 


act size which it 


steel band assume. collar was ac 


and wooden patterns were con 


for a gate and riser, after which 
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shi 
sition ard packed thorough] 
left 
\ strong | 
this lower 


nued until 





Modern Vertical Boring-mill Practice 


Methods of Boring and Turning All Kinds of 
Face-plate Work ona Present-day Vertical Lathe 





SY SS. F. BULLARD JR.* 


Che French aptly describe 
boring and turning mill by 
ur vertical, or lathe vertical, 
‘considering thx 
for which 
should be 
tially a vertica UK a ithe, a ng, in addition 
designed for machining pa rmet table, spindl 


machined on 





























TABLE BEARING OI 


ING MILI 


er machine was 
in reality an gine lathe with short bed 
and without tst and, like 
makeshifts, was not particularly 
to the work for which it was u 
yn account of t 
securing the w 
tendency to 
over-hanging 
mill was ther 
inasmuch as 
bove objections 
he employment of | 
vertical nachi u not adapted te 
horizontal machine 
The table spindle commonly used on 
vertical boring and turning mill, Fig 
will serve as an illustration of this 


*l’resident Bullard Machine Tool Company 
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e pronounced, as_ the 
rot called 


in handling 


exert him 


upon to 


the machine and 


condition t 


st advantage 


a greater 


etective 


1 
rh 


chuck 


» Use 
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very practical method for 


seat and facing the 


same time, and Fig 


at the 


both insid 


ot 


bushing at the same time 


Chuckmakers may be 
/ 


a chuck 


op T 


finishing t 


flange of a gate 


6 t] 


and outside of 


interested 


and 8, which illustrate the oper 


and tl 


scroll 


ition of tu 


diame ter ot 















































peeds and ot 


the boring 


ither would 


time oO 


total 


On work, 


chined all 

the time consumed in operating 
cross is appreciable, and 
ty of feeds and 


necessit 


commer¢ 


im-turl 


Sst refinement 


Satisfacte ry 


in this 


st t irbin 


‘tal 


LTE 


untry 





e 


is t 


basis 
disks, which re 
in mechan 
results 
of wi 


class 


maker 


ly opening up 


who 


to tourists, 


can thus be independent of railway time 


tables and the ec 
competing railway 
may le mea 


the 


hey 


companies to c mside 


the a littl 


ul 


public 


been doing hitherto 


mnecting 
companies 
ns 


r 


more than they 


trains by 
Incidentally 


rcing railway 


of 
of fe 
the convenience of 
have 
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Making Locomotive Driving Boxes 


How the Central Railroad of New Jersey Makes Cast 
Steel Driving Boxes at Its Elizabethport, N. J., Shops 





EDITORIAL CORRESPONDENCE 


In the old days of small locomotives the practice, and the bra 
entire driving box was made of brass,  bitt lining, becam« 
which made a good bearing for the axle, of the cast-iron 


he driving-wheel hub and also for the excellent bearing 


1 s 


bo 


shoes and wedges As the size increased wedges; this arrangem 


nd the numbers multiplied, the cost of faction until the increasii 














WHERE THE SABBIT HANDLING WITH THI 




















TURNING UP THE BRASS SHELI 


us locomotive became so grea on, these 1] 
item, and it was not long before the main would break under the a hocl u iti secu through the 


solid-brass driving boxes became a seri 


part of the driving box was made of cast and it became neeessary to courtesy of Mr , Superintendent 
ron with a brass half shell or liner put steel in its place of motive power, . Van Doren, 
Here a new difficulty arose, as cast steel superintendent 
very poor bearing surface, and The first opera 
W dges began to cut of the drivi 

fa gro itric with the axle bear 


n for the axle bearing. The iron itself lizabethport 
was tried for this bearing in one or two makes a face the side 
instances, and while it ran nicely with shoes, hubs and to cut some sort 
proper care, it was not considered a safe very rapidly [he present practice is to 
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DRIVING BOX 


ng this 

undercut, but in others it is left plain, as 
it has been found that the smocth or ma 
chined surface can be tinned the same as 
for soldering and that the babbitt will ad 


here 


liners, the box go the babbitting furn for econom 
ace shown in g 1e babbitt is melted \fter the 
in the ladle n *k of this” driving ho 
view: in tt ] 
turnt ible, 
mounted after hav 
around as shown 1n 
ground This turntable 
but it enables a numb 
poured one after the other fro: 
Wie ladk or crucible 
This takes less 
magined 
shown 
shells for 


being turned in 


to babbitt, whilk uring / ney al fr the chucking 


babbitt takes 


old [his consists 


oO 


DRILLING FOR SIDE LINERS 


y flanges, each of which is supplied 
with cup-pointed set-screws, as shown 
The shells or brasses are handled in the 
ir hoist, lowered directly on this chuck 
ing device and clamped in place by the 
screws. It is then an casy matter to turn 
the outside to the correct size to fit in th 
driving box, which has been slott 
in the usual way to receive the 

he sides of the driving boxes 
planed, and the fixture shown in 
allows a number to be handled at on 
The fixture is bolted in the center of the 
table and a row of driving boxes clamped 
it on each side, so that both heads of 
it work at the same 


1] 


time, ; hown 1n the illustration 


driving boxes, thev are again sent to the 


After the brasses are forced into th 


boring mill, as shown in Fig. 5, to be 
finished, so far as the boring is concerned 
\s mounted on the table in this view 
driving box is complete with the shel 

the strap and the block unde 

collar holding it in place against th 
driving brass while all are being bored 


There are no special fixtures for this job, 




















\NING WEDGES ON A CRANK PLANER 


ANING WEDGES IN 
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~ nd the method of clamping is very this kind can be done at a rapid rate if ram / One end of this annular space 


jainly shown there is enough of it to justify the ex connects at G with 1 cumulatos I he 


The next step is to drill the sides of the pense of making fixtures of this kind end of the ram opposite the head passes 
ox for the shoe and wedge liners, which Altogether this is n interesting job; throug sting 2). in wl there is 
re of brass [he liners are first drilled the results have proved s satisfactory tuffi . pack witl p packing 


nd act as templets for drilling the sides that it has become a stardard p1 ice on thi h tl tuffire box nd fastened 
f the boxes [he rail or parallel piece, this road, and all the 1 boxes are be m tl chat \ 7 t to the 
hown in Fig. 6 bolted to the drill-press ing lined in this way as tl mantives ; ' cylinder end is 
ble, allows tw driving boxes to be me in for general 1 ' rhe INE ‘ 
nounted at once, as shown; both can bi = ¢ ext t of t side elev 
lamped by the one strap on top, which re . thon \ { ti valve J 
wt chia wba esagpdioorraa ed A Hydraulically Actuated Planer ge ist y A et 
irk The radial drill and, in fact, all ver er 180 de s, the pawl 
the tools on this job are grouped to . drops i not Is t \ pen 
gether, so as to save handling Water ' asses 
[he brass liners are riveted on the sides lig. 1 shows the eg t varance of through t pip lhe pipe / 


vith an air hammer. A small screw jack, a new development in planers invented by leads to the cylindet | the pressure acts 


‘onsisting of a right- and left-hand screw Chas. F. Burroughs, of Newat N. J n the full area of t ead =‘The pipe Q 
with a sort of turned buckle nut the While this particular machi which is a leads to tl nnular spa round — the 























| 

e 

ec 

\ 

| 

i 

r 

' 

D, 

’ 

I \ HYDRA IK | 

‘enter, is set between the jaws of the boy vdraulically actuated p r, Ww tod ran t pp f the water t 
O prevent springing by the riveting ham signed for metal planing, ther no re pon t r f tl 3'4-inch head / 
ler, and also to make the riveting eas son why the princip t vhic i he water pt ir 


nd more effective plied to metal planers. The material it in the annular space around the ram / 


In Fig. 7 is a clamping or chucking fix cuts 1s celluloid; this is formed in blocks lhe table J advanes ntil the dog O 
ire for planing pedestal shoes; it enables several inches thick, 23 i vid nd of trips tl paw : when tl spring I 
them to be clamped in place very easily irious lengths lhe 1 ! ts these throws 1 ‘ r M ha to the position 

will be noted that this is a small crank locks in sheets the full widt f ti wn in | 2 | pe the front 
nlaner and that the table is d vet led t | ck nd any thi | | 0.095 1 or i ( t ‘ | but keep t] 


| the bed, both of whicl re quite different 0750 thick 1)! ! i t ! lar space Ph 
from most planers in use. A planer of thi ig. 2 shows a plan and t t rat t ced ck to 1 position 
kind, however, has a yreat capacity for chin Ihe hvdraul ind-y | 3 hown in | i t table with 


1 


vork of tl 


s kind and can make a good nches diameter, 1s clamp to the bed at { At this point t | r stop 
howing on work turned out RB and C and is screwed to t cas { peratot 1st knife S for 
the same type on the table of a la ram / > inches n ter, carri he at sp t erves two put 
Pond planer for hardling shoes and packed head / The differer« ize b pos pr n it reacts against 


wedges in quantities These require litt! tween the ram /: and ti inder 1 leave { nnular I on the head, imsuring 





or no explanation but show how work of n annular spo t inch around tl teady motion to the ram and table; and 
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734 
when the pressure is thrown off the pips here is a diaphragm. The moment th replaced by bevel gears. The table is 29 
P, the pressure on the annular area re cutting stroke of the planer begins, wa- inches wide by 71 inches long and is 
turns the table and ram to starting posi ter at 3000 pounds pressure is admitted sibbed to the bed, outside the V's, its en 
tion through the small pipe Il’ to this dia- tire length, as there is a slicht tendency 
lhe feed is by hand through the handle phragm, which forces the gib/ against the for the table to lift when cutting thicl 
IZ and worm and worm wheel / These ising. locking the crosshead and housing sheets, owing to the angle at which it ts 
feed the crosshead up or down the same as solidly together as though they were one —iccessary to place the knife 
as the bevel gears in an ordinary planer. piece. When the return stroke begins, the 
j } , ] ; re . to :t e Pavers “07 
[he disk behind T is graduated; each pressure on the diaphragm is released and It is reported from Three Rivers, Can 
‘ ¢ | , ¢ : — = Si wal a ane 
vraduation signifies 0.001 of movement of the crosshead is free to be set for the ada. that a new electric railway signal 
the crosshead next cut as soon as the material has passed system was recently tried on the Inter 
\s the crosshead must be fed tothe work from under the knife colonial Railway, and the test resulted 
| 
ie 
bo Ne 
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FIG. 2. PLAN AND ELEVATION OF HYDRAULIC PLANER 
for each cut, it must obviously be slack Ihe celluloid is cut at the rate of 54 perfectly [Three trains were used and 
enough to move, but it must also be abso inches in 15 seconds, giving a_ cutting were brought to a standstill immediately 
tutely rigid during the cutting stroke, as speed of 18 feet per minute The re upon entering the block in which another 
any shake would result in unequally cut turn is at the rate of 54 inches in 10 se¢ train was moving 
sheets he inventor has attained this in’ onds, or 27 feet per minute 
a very simple way, so that the clamping Since the machine was originally built “Sir,” said the hustling clerk to the 
and unclamping of the crosshead are au- by the Chas. Burroughs Company, New shop proprietor, “I represent the biggest 


tomatic and positive 
the 


which bears 


Behind gib | in the 


igainst the V 


crosshead, 


m the housing, 
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wn-feed mechanism has 


ark, N. J., the d 


been altered to suit factory conditions 


lhe worms and worm gears have been 








high-speed steel concern in the country.” 
“New York Mutual ?” 


the 


Life or inquired 


boss 
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A New Spur-gear Hobbing Machine 


A Novel Departure from the Usual Methods of Cutting Spur and 
Spiral Gears Which Is Attracting the Attention of Mechanics 


EDITORIAL CORRESPONDENCE 





Gearing forms such an important part gears, although duplex rotary cutters have claimed for the fundam« 
f the building of all kinds of machinery been used to some extent. But practically hobbing the gea 

hat any radical departure from the exist nothing has been done in this country done sines 

ng methods is of widespread interest. along the lines of the continuous or hob- and by different ps 
The single rotary cutter and the gear bing method of tting spur gears, al ind Continent 

haper, with its reciprocating motion, though this has been developed to some in this art in this count 
re still the usual means of making spur extent in Germany Nothing new 1s is any record was 


method of 


s this has been 


Various Ways 


ple, in Great Britain 
he rst step 
of which there 
by Ge 


” 
, 

















FIG, I THE GOULD & EBERHARDT GEAR-HOBBING MACHINI 
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novel way 
not rotate, 
so that 
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themsel 


chips 
1S pre vided witl 
he work to it, 
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th veal 
rection parallel to the 


Vhe 


automatically the 


machine 1s 


teeth 


worm wheels 


Special attention has been given to the 


general driving 
all 


sion to a 


unnecessary parts 


minimum 
One 


and 1s of box consti 


blank, and its 


piece, including the 


advanced 


axis of 


arranged to 


yf spur, 


arrangement, 


and 1 


cl 


Wor! abl rest 


vided on the sli 
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split type, which allows a prac 


pet fect 


obtained; on 


wheel to be 


this worm wheel the 

depends The rotary 
ts upon ample surfaces pro 
ide and is rigidly supported 
outer rim, 


iced 
! 


friction dt 


lue turning the 


t its anti-friction washers 
under the 


work table to re 


work 
ing heavy 


sign of work table differs 


mandrel coupling by 


a 


differential nut 


This mandrel coupling is secured to 


slide and 


work 


revolves 


with it 


[he table is provided with a large ce 
| 


tral 
hubs can be 
able chuck 


attached t 


opening so. that 


An 


pinions 
inserted and held by a suit 


outside 


long 


with 


Support can vt 


o the work slide for heavy work 


and is so placed as to swing the maximun 


diameter of gear which 
cut 


the machine will 
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Where Sell Some Machine 


Tools 


to 


doubted 


tide is upon us, the events of the 


If any have that a turn in the 


business 
settled those doubts 


two weeks have 


It is all very well to talk optimistically, 
but it is better to talk sensibly and there 
be no doubt state 


business 


can, we believe, that a 


f lessened has arrived 


ice 


tinue d, 


activity 


he has been too strong, and, if con 


would sweep away every dike built 


around business for its safety 


\ let-up in orders will give our manu 
to repair the wear and 


will check 


dency to over-capitalization, over 


facturers a chance 


tear of the past few years It 


demands of organized la 


bor, and the cost of living 

lhe. present financial troubles largely 
concern Wall street and those who gam- 
ble there, but the scare about the safety 


of investments makes it difficult for legiti 


mate Manutacturing enterprises to secure 


money t and thus affects 


s adversely But after the first cyclone 
t will, perhaps, be as easy to enlist capi 
tal in say such great and useful enter 
prises as those of the Westinghouse com 
panies as in the water securities issued 
by promoting gamblers operating as 
bankers and brokers 

[he railroads have, for the moment, 
stopped buying machine tools, and are try 
ing to help on the financial worry in 
order to check legislative and executive 
activity concerning their control There 


is no real excuse for economy in the rail 


roads. The country is full of freight de 
manding attention, and they should be 
ordering more locomotives, cars and ma 
chine tools than ever [here are fewer 
miles of railroad, fewer locomotives and 
fewer cars in use in the United States 
per thousard of inhabitants or acres of 


tilled soil than there were forty years ago. 


Railroads are largely run by financial 
iwents to earn dividends on oceans of 
water as well as their legitimate securi 
ties. Some honest regulation may not be 
amiss, but that does not alter the fact 


that for the nonce they are out of the 


market for machine tools 

Under these conditions we believe that 
American machine-tool builders must turn 
to the foreign market for an outlet for 
their products, with a vigor that they have 
never b re shown and in absolute con 
trast with the p nlicy « f recent years 


During the late ‘90's American machine 


tool builders secured a foothold in the 
markets of Europe which was the best 
possible foundation for continued trade, 
but it is 1 secret that this has been 
badly neglected during recent years, and 


that the American machine-tool builder 
does not now occupy the position in Euro 
pean markets which he should occupy and 
which he might now occupy had he pur 
sued a policy which looked to the future 





instea 


d of one which c 
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neerned itself w 


the immediate present only 


It 1 
dition 
wert 
there 


chine 


s not to be 
s are very differe 
during the late 


nt 


YO s 


forgotten 


that 


the « 


from what t 


was no question that 


\t 


that 


\merican 


tool practice, esp cially for sn 
and medium-size work, was far in 
of that of the rest of the wor 


Vance 


An exhibition of 


American bicycle-mak 


tools at a London bicycle show in 1&8 
was nothing less than an eye-openet 
English manufacturers, and complime: 
were showered upon the exhibits by 
english press 

During the intervening time and 
incident with our tool builders’ negl 
of the market which they had suce 
fully entered, large, important and 
every sense modern tool-building sh 
have been erected in England and Gi 
many, and our former superiority | 
been largely 1 utrali ed 

It is idle to complain that the pres 
situation 1s l rgely the result of copy 
on the part of European machine-t 
builders. The fact is that the builders 
no country—our own included—hesit 
to adopt plans of others unless they 
protected hy patent rights: if others ha 
copied more than we, it has only be 
because they have had more to copy 
not because they were more willing. W 
believe, however, that the capacity to ke 
whi Bi Toe | ders once show 
still exists, and it is in fact a matter 
common knowledge that many of our to 
builders have importent improvement 
which they have held from the mark 


be cau 


se the congested 


condition 


ness made it impossible t 

Now 1s the time for 
busy Plans are largely 
our tool builders have 


and enterprise which we believe they 


of bus 


bring them 
all 


matured, and 


half 


hands 


] 


the 


to get 


spunk 


hav 


the near future will see them in a positi 
to surprise European buyers again. Mea 
while steps should be taken to start tl 
ball rolling \merican tools are as goo 
as they ever were, and we believe th 
ire still the best, although the differen 
is not as large as it used to be. What ha 
been done shows what may be don 
much as we regret the unwise neglect 
European markets during recent years 
we believe that success awaits the result 
of serfous effor 

Don't wait until everybody goes, put 
your coat now and go to Europe = an 
study conditions and prepare to take sot 
trade from there and keep it by deset 
ing 


Five Years’ Progress‘ in the 


Machine Shop 


Che machine shop 
( modern industry 
tool shop is the key 
spring 1s wound It 
nd perhaps impossible 





with 
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1i¢ 
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name 


tnsprile 


machine 
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difficult 
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‘y which could exist at all on its 


nt plane of development but for 


machine shop wherein are made the 


hines, tools and implements by which 
11 


conducted ; as all industries de 


the 


just 


upon machine shop, so the 


ma 


e shop in general leans upon the ma 


e-tool shop in particular. When we 
h the machine-tool sh« p we ire at 
fountain head of all modern industry, 
there we meet a condition which is 
jue among industries, in that the 
pment and the products are essen- 
ly alike. Locomotives do not make 


til we 


motives, printing presses do not make 


ting presses, agricultural 


make 


dworking 


machinery 


s not agricultural machinery, 


machines do not make 


dworking machines, and so we might 
tinue to name all the products of hu 


skill and find 


reach machine tools, 


no exception whatever 


where we 


obliged to statement and 


that machine tools do make machine 
ls 
We are all familiar with the legend of 
ing Solomon and the blacksmith, which 
es on to tell how King Solomon had, 
the completion of his temple, invited 


ac 
een left out of t 
gether had 


it 


at which 


hat he 


Perhaps the 


ich 


Whatever 
ve, it 


of the artisans who were responsible 


its beauty to meet in a contest over 
should be 
find that 


e the 


declared supreme, only 
the gathering took 
blacksmith had 
he calculations alto 

the 
le and boldly taken possession of the 
had 
leader, his justificat 


had 


when 


brawny who 


forced his way within 


been reserved for the 


cted on 


he ny 


made the tools for all the 


others, and that without him they could 
done nothing In spite of all pro 
King Solomon recognized the jus 
f the claim and gave the blacksmitl 





found legend 


may 


of 


represents the true condition 


ffairs during primitive times In our 
time, however, the mantle of th 
blacksmith has fallen upon the machinist, 
nd today it is the art of the machinist 
which all other arts are made possible 


anniversary of 
Ma 


turn our thoughts 


of the \ MERICAN 


NIST, it is proper t 
kward and review the development of 


1 
macnine 


shop, albeit this review 1s 

essarily a_ short le, covering as it 
s the interval since the publication of 
number which commemorated our 


nty-fifth 


most far-reaching single 


of development in machine-tool con 
iction during this interval is the 
ption of the gear-box drive with the 


constant speed belt This 


mpanying 


struction made its appearance at the 

American Exhibition of 1901, where 
was exhibited as part of the Bickford 
ial drill. We were impressed with 


at 
and in illustrating the Bickford drill 


importance of! this construction 
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n page 1077, Vol. 24, we remarked that 

arrangement may turn out to be the 
first step in a widespread abandonment 
of cone pulleys.” While we are not abl 
to give firm names in chronological ordet 
it is sufficient to say that for lathe driv 
ing this system has been used in connet 
on with the product of the Fitchburg 
lachine Company, the Jones & Lamson 
Machine Company, the R. K. | Blond 


Machine Tool Company, the 
Shipley Machine 


& Whitney 


Company, and 


Company; whil milling 


achine construction it has been adopted 
by the Brown & Sharpe Manufacturing 
npany Kearney & lrecker, and the 
R K Le Blond Mach mk | ol ¢ mpany, 
In boring-mill construction it has been 


dopted by Bullard Ma 


\ the 


Company and the Gisholt Machine Com 
pany, and forms one of a number of ad 
ces made in boring desig ther 
provements being t general adop 
tion, except in the sn sizes, Of posi 
tive geared feeds, power pid traverse 
for the heads, the foot brake | ecnan 
ical belt shifters for cone-pulley driven 
1 chines 
The object of the constant-speed belt 
ngement was primarily to maintain 
the speed ot the he {t reg ( Ss 1 the 
speed of the machine, and is avoid the 
reduction of the driving power just when 
most needed, that is, when doing the 
heaviest work; but like most good things, 
it accomplished more than one object 
Chiefly because of the quick change of 


speeds an active demand had sprung up 


Val iable 


for machine tools driven by 

speed motors, and the variety of speed 
ratios and of dimensions of different 
makes of motors had led to serious ex 
pense on the part of 1 build 
ers in adapting their product to meet the 


for both belt md 1 { wit is 
rr \ change ot speed riable 
speed motor d perm url to 
the constant-speed mac ( s at ce 
implitving the appli tt rotor 
d re ing its cost motive 
f the loption of t ppealing 
I n chine-t l 1) \\ he it 
r appeals with eq for t yuyer 
milling-machine w < the system 
ffers the further feat f a speed 
ge expressed in 1 Ss per minute u 
1 of in thousandt n in per 
volution, for whi the s long been 
call on the part of s ing-ma 
( ine users 
\nothe lvance in f | tal design 
s he 1 | icreased d tI of the 
geometrical series of speeds and feeds 
While the « : use of this s s tor 
thes purposes goes back f this per rd 
ts general use does not, 1 is properl 
noted here as a recent a Ilvance 
While not a feature of machine-too 


design properly so called, the 
driving is so intimately conn 


as to justify a 


reterence nere to SO 








marked a devel s that t the hig 
speed chain. Ind the high-speed chain 
Is a creation thet 1 a development 
there 1s g e a of chains 
int} general to sugges possibility of the 
high-spe variety d while the sam 
ne s tl ld d the new this is 
ab the lv « ion that exists be 
tween them. Of all improbable things 
that were ever dor ew were more im 
probable it « s should be made 
drive w working chinery, for ex 
mple, and prove t such speeds not 
only successful t re silent than belts 
\ detailed rev \\ ! e peri d whos« 
close wi e celel ng will be found 
elsewhere 1 I s ‘ i glan it it 
will serve to dispe r mon impres 
sion that the period beet e of com 
} itive stag l 
Heat Treating Metals 
‘ \ ive 
been mad r\ tf all kinds in 
the } Tew 1 ed Many 
prol tal u for 
the diff , tr , 
st etal | derg give the 
, 
R \\ r litic 
t carry ! wel >| 
et ] \ | ) \ 
rains \ { put 
1 i 4 
) ) ) pet 
‘ . di \ lled for 
Mmpro In) ppar ror cat 
tT ting 1 \ ( ny new 
ny rf I ( \ 
( \ } 
‘ mote 
' 
lectr | ri r to 


1k ] hy 
hy, 
\ 
2 t 
Wit 
il] 
t W I 
g 
ethods of 


ng them have, | 





, 
] ? 
i i { 
t ? ‘ in 
{ ] ? ‘ 
os 
' cy 
Ing dith 
l ) vrT< Ss 
d, \\ vy t the 
» during dit 
| 
( Vell to 
f the gh 
\ 1 in ten 
nN | t little 
te which can 
the appliances for 


vements in 


Ww 





74 
evel Kept pace Vitin the ctl of 
tiie CW OVS aT ile ew metals Lhe 
pparatus t is being installed for th 
treating I ( ] . king Iie rden 
ing nnealing p g om oft 
nany manufactories e of the most 1m 
pe it dep ents d mu tu ind 
, vy experiments are ¢ carried on 

decide whi et ] methods to 
employ 1 given pro 

lh tl pyrometer is being installed 
in many plants t : eat, as by 
it uid the it ca di be regulated 
to within to degre Fahrenheit eithe1 
way from the point desired; 1f great care 
is taken, this can be reduced to 5 degrees 
Others ar using tl ery eyeglass oO! 


gives a luminous 


yeglass 


or caloritic image by being connected with 


a thermo couple, and measures with pre 


cision temperatures above 1600 degrees 
Fahrenheit only The telescope, which 1s 
based on a similar principle, uses a para 
bolic mirror silvered on’ the inside, and a 
metallic spiral in place of the thermo 
electric couple It measures with great 
precision temperatures from 500 to 2400 
degrees Fahrenheit 

Others are using magnetic attraction in 


hardening steel; it releases the metal at 
the | 


period and drops it into 


} 
recalescence 


a quenching bath. Still others are using 
metallic disks which fuse at different de 
grees of temperature, usually about 20 


degrees apart, and solidify again when the 


temperature drops below their point of 
fusing; while others are using other 
methods, such as those based on the con 
traction of certain products, as clayey 
materials 

Some of these methods give fairly good 
results commercially, while others are too 
delicate and are used principally m_ the 
laboratory or testing ro Some are 


still in the embryo or experimental stage, 
but all are being perfected and improved 
to such an extent that the next few years 
may show heat-treating apparatus per 
fected so that the heat of furnaces can 
be gaged to the exact degree required, 
held there for as long a period as neces 
sary, or yaised and lowered as slowly o1 
as quickly as is needed 

The heat treatment of metals is not 


‘onfined to steels alone, as some ot the 
bearing metals are being experimented 
with in this way, to refine the grain and 
get better wearing and lubricating quali 
ties and a greater resistance to shocks, as 
in the case of internal-combustion engine 
bearings 


Brazing has alwavs been m f the 


most interesting processes ma 


ised in the 


chine shop, and one over which much time, 


energy and speculation have been spent, 


with results some of which have led 
to success, but many more to failure Che 
five years’ period closing with this issue 
has beheld the development of the meth 
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ods now used by the Reinforced Brazing 
Company, of Pittsburg. One of our im 
portant art les in th umber deals in 
detail with its work. Its processes are 
by no m s radi n character, as it 
simply makes use of spelters and fluxes 
| heat, except its method of reinfor« 
ng brazed joints. Located as it is in a 
tion wl Ises great deal of heavy 
aad ery, it has naturally d to larg 
work, and in that particular field has ac 
omplished striking results \pparently 
s or bulk presents no obstacle to suc 
ecsst brazi 2 
[he use of Thermit has also developec 
during this period. This is in the nature 
fa special process and in pr »bab!y be 
better characterized as burning or fusing, 


rather than brazing 


point to many difficult and successful 


pieces of repair work, and can show many 


improvements in methods of manipulation 


over those which first used 


\nother 


were 


which has developed 


prt cess 
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joining of sections of sheet n 
of 


for the 
his joining sheet m 
to the m 


art 


of 


sections 
brings us 


the 


without riveting 


important development in 
tric welding which has taken plac« 
our period. This consists in 
of 
sheet metal to be joined, bringing th 


slight 


protuberances on two pieces 


together, and then by 


on of the 


raised points 


sudden applicati welding elect: 


current, forming a weld overa small ar 


1 


which serves the purpose of ting ¢ 
vet presents perfectly smooth exte 
surfaces. Its widest application has be 
in the attaching of bail ears and hand! 
to pressed-steel hollow wart r} 


other developments should be mentione: 


The electrical welding of the joints 

metal fencing, butt-welded joints in she 
metal, and electrically welded chai: 
made by automatic machinery direct] 
from the bar None of these develo 


ments, however, applies directly to m: 


chine-shop processes in general 












































extensively is welding by means of the 
] rae « . - ] ’ 4 
electric arc. Its largest field of develop- Mak Need! | Y A 
irgest field of develos aking Needles 150 Years Ago 
ment has been in steel foundries, where —_ 
it seems to have met with a well merited By E. P. Burret 
success. During the period which we are —. 
considering, however, its use has been The recent publication of an article in 
more in the nature of an extension rather the AMERICAN MACHINIST, page 332, cur 
“> 
Fight 
“ : » a 
+4. ad ‘ 
.- - Fig. 3. 
Tye 
Y 
~ @ 
“Fe lee 7 
HE FIRST STEPS OF NEEDLE MAKIN( 
than in the developing of anything rad rent volume, on making sewing-m 
lly new reedles 50 years ago suggests that th 
\utog nous welding mw belo gs may he an appropt ite time to print som 
distinctive to « re! vl, ind matter ting tiie t of ne llemak 
even today the umber of plants in this ng neariv 100 Vvears eariier Such mat 
country whicl sing it is very limited il has come to lgh 1 a French wor 
Briefly, it consists velding by use of — published Paris, 1762, and entitle 
the blowpipe, the flame of which is pro Recueil di nches su s Sciences 
duced bv the mmbustio if oxvgen and lrts ] (2 s .lrts Mechaniques 
icetvlene gases. It is claimed to be th [wo of the plates found there were als 
hottest flame known, exceeding that of | ited two vears ite in n Englis! 
the oxygen-hydrog me by nearly 3000 periodical, the Universal Magazine, with 
degrees Fahrenheit Its esp ial field as in elaborate explanat on, some f whicl 
Ta s tl iTt s been ck eloped $ may have b en base d on origina inform 
the working of sheet metals It is bemeg tion Those plates are here reproduced 
used for sheet-metal parts of vessels, au Our description follows that of the maga 
tomobiles and many manufactured arti ine, with a little condensation. Some 
cles where a smooth, perfect seam or detail drawings from figures the Frenc! 
joint is desired. It is not a brazing pro book are added 
cess, but is essentially welding, and Although in 1760 many mechanical arts 


broadly speaking, does away with riveting 


were conducted in a most primitive man 
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is fabricated in the 
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nailmaking, for being 


household 


example, 


gely a industry, we do no 
1 this to be true of needle manufac 


e, but rather we perceive that the 


thods in voguc hen did not 


itly from those that have been em- 
ved in modern times and that the suc- 
ssive processes were carried out with a 
roughly organized division of labor. 
While sewing-machine needles had not 


n been imagined, the word “needle” 
eady covered a variety of implements, 
st of which were both pierced and 


inted, but 
d not 


some of which were pointed 


pierced, others pierced but not 


inted, while yet others were neither 


erced nor pointed Thus there were 
taylor’s ni dles, 


surgeons 


sewing or 1 
edles, knitting needles: 


s, of peruke makers, of milliners and 


seamstresses, of saddlers, of workers in 


silk, embroidery and tapestry; those used 
for packing and in the making of mat 
resses, etc 

“The sewing needle, which seems to 


ive given its name to all the other sorts, 
following manner: 


Procure some German or Hungarian steel, 





Wire Straightener 

















OOLS AND APPLIANCES USED IN NI 


more ially the Hungarisen, for 
t of 


at it under pit [peat] or 


espe 
Germany begins to degenerate 
charcoal, ac 


rding to the place where you 


are obliged 


work upon it. Lay it red-hot under the 


take away its angles, t 


mmer to 
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en out and round it. Have ready 

draw ng ro. \ t Ss 
your ste W“ ‘ £ h 
r holes t make \ 
ehe ted I thr v . l | 
ifterwards throug I small 


work 
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succes 


ness 


you intend 


amiss 


facility 


which is 


r till your wire 1s reduced to those 


sive drawings to the degre 
required for th 
to make 
to observe that, as it seems, the 
ly 


of the wire drawing requires a 


1 pom} wme brittle 
+] 
Ss There VY wor ! in ¢g eT 
dd s sull thet 1nite 
) ( | { ( I lakK« thet 
VCC 1 I Icw eedle 1 
, , ‘ ] 
s eed 
1 1 | 
‘ } ( \ ‘we thre 
for 
I < I 
. ' 
W ‘ ft 
s uid (y 
vhs f+ 
1” ‘ 
(yr j 
eas I A v I 
draw \ ‘ 
}) pare 
1 
WI tly 
\ , 7 mie 
' 
. a let ; 
‘ n 
ett | 1] 
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~ T " ‘ 
f 4 eT 
, , tin 
\ ’ ] | 
1 
ling 1 | 
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l tor ¢ 
T ‘ i , 
‘ ' ‘ rap 
1 
wi DD { 
\ 7 
\\ V1 ‘ 
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( i] ] ! n 
i tl 1 ‘ 
t p ter at ( thie re 
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pering furnace, with its grate, appea 
also in a detail drawing To make the 


baked or 


roasted, Fig. 6, on a fire shovel the 
l 


needles less brittl they are 


disfiguration that may have 


come from tempering is removed by the 


by a 


twisting an 


baking and subsequent shaping out 
hammer 

Polishing is the next operation, in orde: 
to perform which twelve or fifteen thou 
sand needies are taken and disposed in 
little heaps one after the other, on a piece 
of buckram covered with powder of 
emery. Emery is also laid on them and 
is sprinkled with oil. The buckram is 
rolled into the form of an oblong purse, 
both ends being fast bound and the whole 
tied and squeezed close with cords. See 
Plate I, Fig. 8, and Plate I], Fig. 1. This 
purse, or roll, being taken and brought 
to the polishing table, a thick board is 
placed over it, loaded with weights and 
suspended by cords Several rolls at a 


time may be placed under the instru 


ment. One or two laborers push to and 
fro the load on the rolls during a dav 
and a half, and even two days together 
This operation appears at Figs. 5 and 6 


of Plate Il 


in different wavs 


Polishing may be performed 


lg 
When by two labor 


ers, the weight is suspended by four equal 
cords and the table is horizontal; when 
by one, there are two cords and the table 


is inclined, the workman draws the weight 


and lets it afterward go. In Germany, 
these machines, or others like them, at 
made to go by water mills 

When the needles are polished, the roll 
is untied and the needles are thrown into 
warm water and soap, to take off from 
them the coomb. ‘This manceuver ts called 
the lye, or washing, and is represented 4 
Fig. 2 Thev are dried through two or 
three parcels of bran in a winnowing or 
fanning instrument, the box, Fig 4 
Then, being put into wooden vessels, Fig 
j, they are picked and culled, separating 


} 


the good from the bad, and the w 
man who performs this “chusing” oper? 
tion lays them with all their points on 
Wal\ 

Nothing now remains to be dor 
pointing the needles, and this is executed, 
as appears in Fig on an emery ston 
which a workman turns about, holding 
the handle of the wheel in one hand and 


1 
} 


rolling the point of tl ! 


ie needle on th 
emery stone which is in motion 

\fter pointing, the needles are wiped 
with soft and dry linen rags, and rather 


hey are usually 


fat and oily than moist 
reckoned out by two-hundred-and-fifties 
and packeted up in small pieces of paper, 
neatly folded These in turn are made 
into packets which contain to amount of 
50,000 needles of different qualities and 
sizes, distinguished by numeros Nv 
mero I specifies the largest and 22 the 
smallest The 50,000 are divided into 
smaller packets containing various multi- 
ples of 250 The needles are covered with 


several wrappings and folds, bound with 
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pack thread and protected by hogs’ plad 
ders from rusting 


[he French book contains a third 


similar in style to the others, which s 


plate, 
hows 
the manufacture of hosiery needles by 
women workers. It has not been found 
convenient to secure a photographic copy, 
nor need we follow the processes in order, 
but line cuts have been made after some 
of the detail drawings that accompany 
the general view Thus we see here 
device for straightening the wire, a punch 
then regarded as old style and one that 
was called new style, a foot-power polish 
ing machine, a gage and a completed 
needle [he grooved block that holds 
the needle when in the punch is of wood 
In the polishing machine, the small wheel 
to the left of the belt is of “grais,” and 
the larger one to the right of it is of 
wood, which is powdered with emery. The 


gage is essentially similar to present-day 





A Hardening Job 
By W. L. McLaren 


T] . : | tol h 1 
he accompanying sketch shows a spi 


dle with pulley attached for holding and 
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in oil until the remaining heated pa: 
came to a low red, then throw the wh 
thing in water 

The next was to burn oil off the jay 
a couple of times Before beginnit 
work, they had been fitted with a slight 
taper plug, a couple of thousandths larg 
than the bits they were to grip Che 
the other end was heated until ¢c w 
a bright red, with b about as a | 
been when quenched, care being taken 
to let the heat run up to a. The spindl 
was again thrown into water, or rath 
dropped in perpendicularly, and then 
was ready for the pulley 

When heated dull red, this was allow: 
to drop on the spindle, which was stand 
ing in a block of iron the top of whicl 
when the pulley rested on it, gave tl 
right position to the pulley 

The spindle was then carefully laid or 
its side and drops of water allowed 
fall at y 
tion, as the pulley had to be allowed t 


This was quite a long opera 


cool itself in the air, for fear of cracking 
if water was applied. 

They were now straightened to withir 
0.002 inch by being subjected to pressut 
at the center of the surface of the pulley 
and then ground 














< A 
BSS 
SPINDLE TO BE HARDENED 
revolving router bits, used to cut out It was no uncommon sight to see sev 


type metal from cast forms or plates 


and b are the portions which run 


in the bearings, while c takes the thrust 


The pulley d is of gray iron and i 
shrunk on to about the middle of th 
spindle, that portion where it rests being 
slightly larger \ number of holes are 


drilled through the pulley about midway 


between rim and bore, their object prob 
bly being to make it lghtet 
is a '%-inch hole in the spindle, 


which the shanks of the different-sized 
hits fit and are securely held by a taper 
threaded collar which compresses th 
jaws on them The jaws are merely th 
end of the spindle slotted (with a milling 
cutter) and oil tempered 

The spec fications require that the bear 


ings be quite hard, with ¢ as hard 


fire and water can make it, the jaws to 
have practically a spring temper, and the 


center to be soft enough to allow of the 
whole thing being straightened after tem 
pertng under a press 

Anyone familiar with the hardening of 
tool steel will at once perceive that with 


nothing but an ordinary forge fire, pail 
of water and can of oil, it required some 
care to get these spindles right 

The first operation was to heat the 
chuck for half the length to a bright red, 


carefully hold the jaws up to the shoulder 





1 
} 


eral lying on the floor beside the straigh 


+ 


ening rig, broke clean off at x 


linol is a patented preparation whicl 
should simplify the tinning of metal arti 
cles. For very heavy coatings the ol 
sweating method cannot be improved o1 
and for a regular output of tinware or tin 
plate the dipping methods are quite satis 


1 


factory. Tinol, however, involves no ma 
chinery nor even the use of the larg 
quantity of melted metal that is necessar 
for dipping an occasional piec« It is 
ready-to-use preparation which is applic 
ha brush to the surface to be tinned 
The artrcle is then heated until a metalli 
gleam appears on its surface; in other 
words, to the point of fusion of tin, and 


then wiped with a greasy r: 





Reports from France have it that a 
young Lyons scientist has discovered a 
means of transmitting electrical energy 
without wires. Experiments are reported 
to have been in progress for some time, 
and it is said that recently a miniature 
car, running on rails, was propelled a dis- 
tance of 200 yards by means of power 
from an electric transmitter and without 
using connecting wires 
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Molding by the Use of a Group of Cores 


A Method in Which Several Castings Are Poured Together, 
on a Job Not Warranting the Use of a Molding Machine 





B Y 


When intricate castings are to be made 
the number is not sufficient to warrant 
fitting up of a molding machine, par 

ularly in the production of small steel 

tings, where the facilities for pouring 
1 molds are not in accord with the re 
large 10- or 20-ton 


qu rements, a stopper 


pouring ladle being used, group- or mul- 
be to 


very good results, especially where it 


tiple-core molding may resorted 
with 
is desired to use dry-sand molds 

\s the name implies, the process con 


sists 


of the grouping or stacking together 


of a number of cores containing impres 


TV 


fA rs 
fi & 
:  f 

. 

~ 


—i— 


— 


F- 


‘ 


Le 


es M ° 


PATTERN 


C A 


[HE 


[To obtain a better idea of the 


let us discuss the arrangement of the pat- 


tern so as its withdrawal 


to permit 


the sand subsequent to the removal of the 


core box 
W hile ele) 


inverted plan of the casting, it 


or frame 


Fig. 1 shows side vation 


the position of the planes of the 
shown in Fig. 4 


hub 


Fig 218 a 


sections of the pattern 


[he casting consists of a with 


supports or legs half eleva 


tion, also a half longitudinal section 


























Section F - F 


of the object to be cast, and having 


the runner and gates so arranged that they 
may be poured collectively 


THE CASTING TO BE MADE 


spring jacket casting, as illustrated in 


views, Fig. 1, not only serves as 


an 
lent object to be molded in this man- 
but affords 


g a casting 


a good example of pro- 


free from fins and true to 
rn, without a more intricate and ex- 
ve mold, as the various disadvantages 
lificulties that would be encountered 
iIded other 


VY appreciated 


in any manner will be 











FIG. 5. 


ING BY THE USE OF A GROUP OF 


CORES 
the c mpl ted or assembled pattern on the 
line GG, Fig. 3 The latter 
plan view of the pattern as it 
h the 


removed 


pear within the core box, wit cleat / 


shown in dotted lines 


hub 


conical 


Che pattern proper consists of the 


B attached the 


B, Fig. 2, to which is 
H. The f 
A, being joined and pinned together along 


the line CDE, the DE. 


[his manner of parting the pattern allows 


core print ur supports or legs 


form shoulder 
the supports 
the 
that 


A to be drawn from the sand 
the 
direction to 


direction indicated 


the 


in arrow, 


that 


by 


is, m opposite 


of the core print and hub B and H. J 


molding, 
from 

and 
also gives 
various 
four 


of 


dotted 


S L N 


indicate Sa depresslk 


{ in the 


of the box corre sp nding to projections on 
the 


supports 1, to receive and locate 


four parts of the pattern in their 


position in the « box 
Fig. 4 
sembled 


the 
fully the 
of fitting and securing the various 


gives tour se of 


tions 
pattern, showing more 
manner 
parts together 

Core Box 
Lhe core box ot 
of a rectangular 


The 


frame simply 
bottom 


sufficient 


with 
of 


sists 


irame 


board frame must be 


depth to sand above the 


} 


cI 


allow ample pat- 


tern, say 2'4 inches, which of course is the 


same thickness or hight 


H, Fig. 2 


the core print 


MAKING THE Cort 


he 


bottom board, 


be en 


Ippe 


he depressions in the 


h iving 
the 
iced into 


frame placed upon the 


rts 4 of the pat- 
tern are p! 


bottom board ade to 


m receive them, and 
the hub B, with the core print H attached, 
is dropped into place upon the supports A. 
To secure the pattern and prevent its be- 
cleat J, shown in 


attached to the 


ing rammed out of place, 


lines in Fig. 3, is 





bottom board 


these 


correct 


as- 


con- 
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top of the box and by the aid of dowel being shown in this way simply to illus 


pin engages the core print // trate the 


manner in which the projections 


Che box having been clamped together, of sand formed by the holes A in the 


it is rammed to the top and struck off in’ block enter the depression in the cores 


the usual manner. Cleat / is next re formed by the core print /7 when placed 


nt H and hub B 
in the direction indicated by the 


[he box is now rolied over, the 


moved, and core pri in position upon the bed, closing this open 


drawn out ing and assisting to form the gate. 


arrow : 
j RUNNER CORI 
bottom board removed and the tour sup 


If desired center core 


ports 4 drawn independently. It will be observed that the 
the core can be given a light wash, being Of the group contains the runner ; this core 
rammed up in the same core box 


pattern, the 


put into the oven and thoroughly dried can be 
runner pin being sub 


When all 


is placed on and 


as the 


[HE Motpinc BLock stituted in place of the pattern. 


fo form a bed or depression within’ cores are set, the cope 


which to set the cores for casting, a box clamped down, the runner core arranged, 


smaller scale) and the mold awaits the metal 


empl ved In th cast 


or block, as shown (on 


unde I 





in Fig. 5, is 


discussion the casting is done in groups 


New Publications 


of nine cores—eight cores containing a 
impression of the object to be cast and . 
me co ‘ontaining tn runner This al o= al 
one core « ni he lure Open Turret LATHE 7O QxXI2-1nch 
rangement would requ a ck ; onnes The Pratt & Whitney Com 
; , ; ; \ 
‘ F a eq ‘ it to nine co Ss an 1 : 
with an area equivalet ( pany, Hartford, Conn 
in thickness equal to the hight of the ry , ; 
: ' is really superb ECE ot catalog 
cores; of course allowance must be made ’ I l ‘ 
a } wi rk deserves nore thal the notice 
for the swelling and roughness of the 
vhich we re ccustomed t Vive to 
cores, , . . 
‘ ilogs The machine, its special teat 
CONSTRUCTION OF THE BLOCK ures, its tools and the methods of hand 


The construction of the block is ac ling various classes of work, are shown 


, . , hich is atest 

complished by nailing or screwing together '! @ Manner Ww 1 Is very imstructive, 
, i . , te of ner th , ions ] 

to form a closed box of the desired area, while ne paper, Cine illustrations, and the 


general typography 


and in hight equivalent to the hight of the Senera are of the first order 


, , f | | | : 
Upon one side of the block, lay of exe len Those who have to do 


pattern 
with turret-lathe 


off the outlines of the 


be used, as shown in dotted lines, 


number of cores to work will find” both 


io < pleasure and profit in the perusal of its 
pages 


Blocks are now gotten out, having an area 


equal to the squares laid off, and in thick 


to th 


CECHNISCHE UNTERSUCHUNGSMETHODEN 


Sc rt if th ‘Ol 
ness equivalent hight of the cor ZUR BETRIEBSKONTROLLE, INSBESOND- 


print Hf in the core box; the holes A ERE ZUR KONTROLLE DES DAMPFBET- 
are turned at their center to conform to aeesa: Youwern we Larteasen 
the core print /7, but of a slightly smaller sume gee Asearven we wan Ma 
diameter, say 1/16 inch, The blocks A SCHINENBAULABORATORIEN TECHNIS 


are then carefully located and secured to came Ebemamermenn By Julius 
the main block Some  patt rnmakers il Sand shel wah tn 
might prefer to cut these holes out of a sreved edition 411 pages, 6x9% 
board of the desired thickness and _ size acon with 301 figures in the text. 


’ ! ] . ] { 
of the molding block; however, I find it 
: two lithographed plates and numerous 


lore convenient to turn them out of sepa : ; : ; 
a ene tables. Julius Springer, Berlin. Price, 
“ate pieces and secure them in place ; 
‘ities ; 8 marks. 
Arranging the gates J as shown in Fig 
he scientific instruments and processes 
5 uld 


5 now takes our attention. Care sh 


for ascertaining the exact performances 


be exercised in placing the gates, in order ‘ ' 

that the metal shall enter the mold di of the me nbers - steam plant, and - 
rectly under one of the depressions left properties of t | fuel, lubricant ind other 
vacant by one of the supports ! substances involved = here described 


with great detail. The author gives a dis 


\RRANGING THE CORES cussion on combustion. describes a long 


good job line of forms oft 


This part of the work 1s a apparatus for flue gas 
for the apprentice, as it requires very little a alysis, determination of the heating value 


if any skill Ihe block, as shown in Fig of fuels, smoke density, temperatures (in 
cluding the va: 


. , , an Sele : . - 
5, having been placed upon a bottom board ous kinds of pyrometers ) ; 


] - lenin ter t ] - ‘ 1 4 > 
with the gating upward, a flask is placed the polar planimeter, its theory and uss 
are fully discussed The steam engine 


dicator gets 86 pages to itself, with 97 


/ 


over it; it receives the usual famming up 
and rolling over of the flask as with the 


] 


molding of ordinary indica 


number of 


irs (mostly European) are shown and 


patterns Parting illustrations ; 


sand is next applied and the cope rammed 


up with the runner stick in plac The described in detail, together with the 


methods of testing, calibration, etc. The 


cope is lifted off, the block drawn and the 
cores Ss next in order. subject of efficiency tests of boilers and 


setting of thx 


Fig. 6 gives a cross-section of the com engines is taken up systematically, and 


pleted mold on the line LL, Fig. 5, this two examples art steam 


given of actual 
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engine tests, one on a compound n 
condensing engine, and the other a gu 
antee test of a 3000 horse-power trip 
expansion engine, as well as the b 
plant. The technique of engine indi 


ing, illustrations of defective diagr 
with explanations of the causes of the 
fects, the combining and working up 


Anot! 


examin 


cards, etc., complete this section 


section treats of methods of 


lubricating oils The consideration 
the price of this book along wifh its * 


cellent typography, illustrations, et 


forms a striking commentary upon 

difference between the prices of techni 
books abroad and in this country. Am« 
the niceties embodied in the publicat 
are the duplication of a table for use w 
the planimeter, the duplicate being print 
paper and perfora 


from the book One of 


on one side of the 
for removal 
folding plates, illustrating the combini 
of indicator diagrams by the use of cr: 


] 


section paper, is actually printed on a 


and blue “Liniennetz.”. A comprehensi 


table of factors of evaporation is 


given The steam engineer will find 
this book a store of information regaré 
ing apparatus, and the professor, stud 
and testing engineer will find in additi 
calculati 


that theory and methods of 


are not slight« d 


Castincs, Vol. 1, No. 1; 48 9x12 


monthly. The Gardner Pri: 


pages; 
ing Company, Cleveland, Ohio. Pri 
$1 per annum 

The above is the 


name given t 


journal of the art of founding” which 


just made its appearance in the techni 


held It starts off with a good list 
contributors, many of whose names 
familiar to the readers of articles 


foundry work and its necessary adjw 


patternmaking The first number di 
cusses the sciences in so far as they 1 
late to the foundry, such as the chemic 
analysis of the metals, fuel, 


and furnace ga: which are treat 


ses, etc 
in simple language, as is the « 


struction of foundry buildings 


cupolas, furnaces and 


machinery us 


in connection with the foundry, ben 


1 necessary part of founding, hi: 
been dealt with and promise to be an it 
portant feature of the paper in the futur 
Phes | 


subjects, however, do not crow 
it nor infringe 


ol upon the space dev 
to the every-day problems of the mold 
rhe editorial staff is comp sed of Hent 


\l. Lane and Robert | Clegg 





Blue-black Iron Paint 


In the preparation of iron and s 
ods for wire drawing and galvanizi 
lso the p eparation of y] tes 1 
tinning, etc., the iron is kept for a ti 

n a bath of acid to remove the s 


sands, cupol 













plants. Albert Pott, M 
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opperas”) is produced; or hydro- 


oric acid may be employed when a 
ition of chloride of iron is obtained 
\ number of methods have been devised 
utilize these solutions The chloride 


iors are generally dealt with by 


me base, which, combining with the 
lorine, will precipitate the iron as an 
de 


[he idea occurred to Dr. C. | 


W ulffing, 
some time a resident in the Swansea 
plate district, that ammonia might be 
ployed to effect the precipitation in 
estion. This oxide, which is obtained 
a beautiful blue-black color, is quite 
soluble in water, and when passed into 
filter-press leaves a clear solution of 
monium chloride which is evaporated 
d allowed to crystallize 
lhe blue-black precipitate is magnetic, 
d is a valuable addition to the list of 
employed with ad 
tage for the protection of structural 
work Structures that have been 
nted with this blue-black oxide of iron 
iled linseed oil 
preparation of the paint) have kept fresh 


nd showed a 


being used in_ the 


varnished surface after 
Ing exposed to the 
\s a paint for machinery it also gives 
hard surface and shows good wearing 


qualities 





Want 


Rate 25 cents a line for each insertion. 
ihout siz words make a line No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue inswers addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 
be forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to un 
known correspondents Only bona fide ad 
rertisements inserted under this heading. No 
advertising accepted from any agency, asso 
ciation or individual charging a_ fee for 

egistration,” or @ commission on wages of 
successful applicants for situations. 


Advertisements 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Caliper list free.E.G.Smith Co., Columbia, Pa 

Working and patent drawings. Geo. M 
Mayer, Elkhart, Ind 

If you use small gears in lars 
write Berry and Parker, Erie, 


quantities, 





Clockwork and clock operated mechanisms 
rehmont Mfg. Co., Larchmont Y 

Experimental machinery model 
work, ete. E. A. Sheldon, New Britain, Conn. 
Will buy or pay royalty for good patented 
hine or tool. Box 282, AMER. MACHINIST 


tools, 








machinery and manufacturing 
E., 23 Platt St.. New 


Specia 


K 


. 
ight, fine machinery to order; models and 
trical work specialty. E. O. Chase, New 


lachines designed. drawings. complicated 
Address lraft tox 1264, 


solicited 


Patterson, N. J 


Second-hand Schuchardt & Schutte 


Wanted 


FL cutter 14” diameter gears. Box 572, 


AMERICAN MACHINIST 


ontract machine work; tools and dies to 


er: complete modern equipment North 
western Machine Co., Detroit, Mich. 
Special machinery accurately built. Screw 
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machine and turret lathe work solicited 
Robert J. Emory & Co., Newark, N. J 

Special machines designed and built du 
plicate parts, model or experimental work 
Mantle, Park ave. and 12th St New York 

Lathe and machine work of every descrip 
tion, patterns, gear cutting screw machine 
work, iron, brass and aluminum castings. The 
Sipp Electric and Machine Co., Paterson, N. J 

For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if it’s “right Roy Ma 
chinery Co., Minneapolis, Minn 





A large English firm of machine-tool im 
porters, having showrooms and offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply tox ISD AMER. MACH 

Machinery built to order and by contract; 


special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma 
chine work, tools, dies, et¢ Blair Tool 


and Machine Works, West and Morris Sts 
New York City 

To machine builders; you wil ” gunning 
for business soon and here s an automat 
machine, known of and in demand all overt 
the world, that I want bu extending 5 





years; only fully responsible parties need 
answel Box 573, AMERICAN MACHINIS1 
Wanted—lHligh-grade machine work, espe 
cially for screw machines and turret lathes 
We can refer to a very well known line of 
high-grade tools now on the market to de 
monstrate that we are able to do the highest 
grade of interchangeable work Box 386, 


AMERICAN MACHINIS1 

Special machinery and duplicate machine 
parts built te order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N 


Arrange with us to do your manufactur 


ing: we are thoroughly equipped for all 
classes of machine work, including screw ma 
chines and punch parts, tools, jigs, et we 
design and build special and experimental! 


machinery, also automobiles and marine gaso 
lene engines Forest City Specialty Manufac 


turing Co., of Rockford, | 





Wanted 


Classification indicates present address oO 
nothing else 


Situations 


a 
advertise 


COLORADO 


Competent, experienced man with falt know! 
edge electricity and mechanics seeks respon 
sible position with young and vigorous ma 
chinery manufacturing company located 
Eastern States; successful record as factory 
accountant, salesman, branch manager, sales 
manager wants part salary and part in 
terest in the business “E tox 487, AM 

ILLINGIS 

Designer with technical education, shop ex 
perience and familiar with machine tools 
special manufacturing machinery and sheet 
metal presses and dies wants a more respon 
sible position near Chicago Box 577, AM. M 


INDIANA 

Chief engineer experienced in automobile 
design wishes change; thoroughly up to date 
and familiar with the most approved prac 
tice: has been with two of the largest firms 
in the country would ac 
cept position as superintendent and designer 
for small plant. Address Box 549, AM M 


good references 


MASSACHUSETTS 
Position wanted as manager of small man 
ufacturing plant or assistant in large plant 
experience in drafting room office and sell 
ing: at present employed but desires change 
Box 567, AMERICAN MACHINIS1 
NEW TERSEY 
First-class draftsman, desire position. Ad 
dress Box 579, AMERICAN MACHINIST 
mechanical draftsman tech 
German 


Experienced 
nical graduate ; 


y 4 wants to 





change position Box 565, AMI MacH 
Draftsman with experience as foreman in 
arge repair shop, desires position A-1 ref 
erences ; technical training Box 581, AM. M 
First-class draftsman and designe steam 
mdensers steam 


pumps, air compressors 


\-1 references Box SSO \M M 








engines 

Wanted—Position as mechanical engineer 
or assistant; technical graduate 12 years 
experience in supervising erecting W rk, prac 
tical experience in cement manutacture, lime, 
producer gas work atte preferred Box 
ae AMERICAN MACHINIST 

Position as chief draftsman checke ol 
designer, specialist on hig ind low p es 
sure Centrifugal pumps, triple pumps, aise 


experience on air compressors and pumps 
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advertise is at present employed, but wishes 
to change Box 578 AMER. MACHINIST 
NEW YORK 
Mechanica 
dress Box 5 


draftsman wishes position Ad 
74 AMERICAN MACHINIST 
Wanted \ position as chief engineer, me 
chanical and electrica can furnish the best 
of references by inquiries. Box 183, Am. M 
Wanted—-losition as foreman in manufa« 
turing works successful in producing first 
lass work, with unskilled help \-1 refer 
ences from past employers Box 584, AM. M 
Practical designer and mechanical engin 
eer; age 42; wishes to change; experienced 
as superintendent and salesman; machine 
tools, automatic and special machinery. Box 
564, AMERICAN MACHINIS1 
Draftsman with inventive ideas, long shop 
drafting experience in designing of different 
class machinery speak six languages: best 
references ; moderate salary wishes position 
salesman, de- 
signer Box 576, AMERICAN MACHINIST 


as shop executive 


inspector 


Sales engineer or inspector; 27; open for 
position in New York or vicinity + years 
practical, and 5 years’ experience in drawing 
room, erecting and designing machinery; fa 
miliar with estimating and manufacture of 
genera machinery references tox 561, 
AMERICAN MACHINIS1 





General superintendent high class, hust 
ling, agg energetic economical, can 
crowd the work out and deliver the goods. 
meet competition in | hiv competitive lines ; 
close at rating and estimating designing tools, 
dies, machinery in any line of manufacture: 
never failed to surpass il expectations in 


making good my epresentations tox S82, 
AMERICAN MACHINIS 
OHIO 
Mechanical and electric engineer with ex 
perience as designet chief draftsman and 
superintendent on steam, hydraulic and ele« 
tric work wants to correspond with firm in 
need of an able, energetic man with inventive 
ability and thorough technical training: am 
used to superintend large contracts through 
drafting room and shop Address Box 585 
AMERICAN MACHINIS’ 


PENNSYLVANIA 





Commercial organizer and cost accountant 
desires to make change experienced in the 
installation of modern cost and store room 
system Address “W AMER. MACHINIST 

Mechanical draftsman 36 
years’ shop and 12 years’ drafting room 
experience, genera elevating and conveying 
machinery wishes position Box 568, Am. M 


years ; four 


First-class dis sinke 16 vears 
ence on drop forging dies 
capable Oo 


experi 
desires change: 
taking charge of die sinking de 
partment references from present employer 
age 31: West Middle West preferred tox 





5&3 AMERICAN MACHINIS’ 
PLC I ANI 
lbraftsman ol several years experience 
wishes position Rox 504 AMEI MACH, 


WISCONSIN 
Mechanical 
excavators 


engineer designer of cranes, 
would like to 


make change after nine years’ successful ex 
perience Box 551 AMERICAN MACHINIST 


conveyors ete 


Master mechanik American, desires to lo 
cate on Pacific coast; now employed in South 
America manufacturing or main 
taining varied experience age 36 salary 
$200 Box 349, AMERICAN MACHINIST 


Help Wanted 


erecting 





Classificat at present addreas of 
adveortiae ti a else 
\ LMA 
Wanted An experienced gin saw make 
permanent position t right man give age, 
experience in business and references as to 
character Address Continental Gin Co., Bir 
minghan Ala 
ANADA 
Wanted — Fore im ft tool room; must be 
an expert on punches and dies. Apply, stating 
wages and references 1 the Canadian Gen 
eral Electric Ce Ltd etersboro, Ont., Can 
PeTICUT 
Wanted— First-class illaround machinist 
for new and genera epair work The New 
Machine Cs ltanbury Conn 
Wanted—Man to take charge f shaft 


grinding department manufacturing light 
precision work 1 bright, progressive and 
energetic man desired with a good knowl 
edge of Brown & Sharpe and Landis grinders 
Location, Chicago Box 566, AmMpR. MACH. 
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1OWA Wanted—First-class mechanical engineer as WISCONSIN 
Wanted—A man to take charge of a sheet ®SSiStant superintendent of factory; must be Wanted—Designer for small and medium 
metal department, where die making and experienced in the manufacture of optical size gas and gasolene engines: one able to 
deep drawing. in steel are specialties; state %00d8, and competent to devise labor saving qo independent designing and having special 
experience and wages expected. Box 555, ™éachinery and install factory economies; talent desired. Address with full informa 
good position to right man. “H, Sox 248, tion, Box 569, AMERICAN MACHINIST. 


AMERICAN MACHINIST 
Madison Square Post Office, New York. - ’ 
MASSACHUSETTS Ww ae , Wanted—A working foreman for ~ engine 
. Q ne NNT Ls ens ante n the east a young man having’ erecting shop; slide valve link motion en 
cas ie dite a ee ee —e a technical education and at least three gines;*one experienced in windlass and der 
be a good checker. able t take At a of years’ practical experience in a good machine’ rick engines preferred; in answering state 
g000 » a pre to tace charge 0 shop; some experience in selling would be an wages expected and references. Apply “X 
three or four detailers, and also follow the advantage: must be of good character and Y. Z.."° AMERICAN MACHINIST. . 
work up in the shop; salary $90 per month; habits, straightforward in his dealings and 
permanent position for the right man. Box ampbitious to establish himself permanently ; 
550, AMERICAN MACHINIST. no application will receive consideration un 
NEW JERSEY less by hand written letter giving age, full [- S | 
Machine tool designer with metal sawing name and home address, present place of or a e 
< : ' employment, details of school and shop ex- 





a Ph ny sinenctand preferred Box 571, perience; a reasonable salary, permanent For Sale—Foundry, wood and iron ma 
Wanted ‘er renee bint ; position and good prospects for the right chine shop. Box 74, Albion, N. Y. 
antec , irst-class machinist good at man. All communications will be treated = a" ine ann 
Jathe and all-around work; permanent posi with strict confidence. Box 503, AM. MACH. wes a Streit pulley lathe 30 new ; 
tion, steady work and good wages to the price $500. The Kern Machine Tool Co., 
right kind of a man. tox 570, AM. MACH OHIO Cincinnati, 0. 
For Sale—Two large Garvin hub machines 


Wanted—-Draftsman, experienced on heavy r . , 
machine tools, particularly boring mills above for forming heavy work; will sell cheap 
six feet; give experiences and salary wanted, Schacht Mfg. Co., Cincinnati, O. 

Box 384, AMERICAN MACHINIST. Brass foundry; good paying business; ex 
cellent opportunity; price reasonable. Box 


Territorial agents, on contract at liberal 
commission, to demonstrate in boiler plants 
a patented machine of recognized worth, 
selling at moderate price. For further par- 


ticulars apply, with reference, to Thomas PENNSYLVANIA c 
Andrews Mfg. Co., Rockaway, N. J. Wanted—M ‘ Zz ny : ' P ' 563, AMERICAN MACHINIST. 
antec Men to work on large forging Stas shoe ill 8000 dais 
NEW YORK dies; state experience and wages expected; — — a a yt nk 
Wanted—Two first-class wood pattern sive references. Box 562, AMER. MACHINIST. poy 419 Georgetown, Colo. 
makers; good wages to the right men. Ap Wanted—Mechanical draftsman, experience . ° mm : : 
‘ 1 wv . 8 Peon ~ Sale—Ten volume library covering 
ly to Clark Bros. Co., Belmont, N. Y. aper : y fe : s age For ; Ad 
ply lark os. ¢ Belmont, N. Y in paper mill machinery preferred; state age, completely the work of the engineer and ma 


Technical superintendent for first-class Yt ae ll —e —s Ss. chinist; good as new; cost $50; will sell for 
manufacturing plant; must have wide optical town — — > om B $15. Address “T. M. T.,"" Box 425, Chicago 
experience aud be an A-1 mechanic; knowl- : ; For Sale—Cyclopedia for modern shop prac 
edge of electricity desirable; state experi- On account of increased business we are fice, four volumes; bound in green morocco 
ence, age and salary desired. “H,” Box constantly in need of high-grade planer, jeather. Practically new: cost $18: will sell 
248, Madison Square Post Office, New York. lathe and boring mill hands; also competent for $6. Address “L. N. O.,” Box 425, Chi- 

Toolmaker; A-1 practical mechanic expert- eet Cc = oe See =cage, Ee. 
enced in the manufacture of tools in all its = ney ms a For Sale—$60,000.00 worth of second-hand 
branches and having experience in handling We are incresaing our capacity and invite machinery, consisting of lathes, drill and 
a large force of men; none but a man with applications from all clases of strictly first- punch presses, milling machines, automatic 
such experience need apply; write stating class machinists; steady work, good wages, and hand screw machines and special ma- 
age, experience and salary expected. “H. 8S. open shop, nine-hour day; no labor troubles. chinery; call or address Pope Manufactur- 
P.,.” 41 W. 34th St., New York. Riverside Engine Company; Oil City, Pa. ing Co., Westfield, Mass. 
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Universal Drafting Mach. Co., 399 
Van Dorn & Dutton... 394 
Vandyck-Churchill Co. . 389 
Veeder Mfg. Co.... ...- 476 
Vitrified Wheel Co...202 and 203 
Von Wyck Mach. Tool Co... .403 
Wagner Electrical Mfg. Co...470 
Walcott & Wood Mach. Tool 
ESA a ee 219 
Walker, N. U. ‘ .373 
Wallace Su yply Cr ...401 
Waltham Machine Works... .287 


Walths 


Ward & Son, 
Warner 
Warner 


Waterl 


0 ee ere 529 


Waterbury Gear Co. 396 
Watson-Stillman Co. 294 
Wellman Co........ 476 
Wells & Sons Co., F. E. 257 
Wells Bros. Co... , 419 
Western Electric o-. 469 
Western Tool & Mfg. 326 
West Haven Mfg. Rig. ; . 388 
Westinghouse Elec. & Mfg. Co.. 381 
Westmacott Gas Furnace Co., 400 
Weston Elec. Instrument Co., 474 
Whitcomb-Blaisdell Mach. Tool 

3 ee ° ° 1¢ 
Whitman & Barnes Mfg. Co. . 299 
Whitney Mfg. Co..... —— 
Whiton Machine Co., D. FE. .437 
Wiley & Russell Mfg. Co.....253 
Williams & Co., J. H........225 
Williamson Vise Co.......... 507 
Wilmarth & Morman (' . .427 
Te Cedsasetuneaneun 508 
Woburn Gear Works. 396 
Wood's Sons Co. 258 
Woodward & P ow ell Pp laner 

Co. 347 


Worcester 


Wormer Machinery Co., C. C.511 
Wriglev Co.. Thos...... 427 
Wvyke & Co., J.. 476 
Yale & Towne Mfg. Co 366 
Zeh & Hahnemann... . 167 












ird Connecting Rod Co., 2S* 
ard Engineering Works. 50: 









Bearing Co., 497 
Tool Co., 






ard 









fe SS See 340 and 341 














& Fenn Co...206 and 207 
Wilson Mfg. Co.... . 233 
eal Supply Co. : ..401 
Morris Co....412 and 413 





































im Watch Tool Co. 
Edgar T.. 

& Swasey Co.. 
Instrument Co. 7 
Farrel Fdry. & 











vury 






























Machine Screw Co., 476 
















Abrasive Materials 


Classified Index to 


Articles Advertised 











Abrasive Material Co., Phila., Pa. 


American BPmery Wheel Co., 
Providence, R. I. 
Best & Co., L., New York. 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
oo: ee Co., Niagara Falls, 


Cortland 


Cor. Wheel Co., Cort- 

land, N. Y. 
Dickinson, Thos. L., New York. 
Monarch Emery Wheel 


& Cor. 
Co., Camden, N. J. 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 





Abrasive Materials—(Cont. 


Safety Emery Whee] Co., Spring- 
field, O. 


Superior Corundum Wheel Co., 
Waltham, Mass. 
Vitrified Wheel Co., Westfield, 


Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., 
Air Lifts 
Ingersoll-Rand Co., 
Alundum 
See Grinding Wheels. 


New York. 


New York. 








Arbor Presses 


Barnes Co., W. 
ford, 
Bartlett, E. 


F. & John, Rock- 


E., Boston, Mass. 


a. & Huschart Machinery 


Chicago. Ill. 
Niles. ‘Bement-Pond Co., 
Walker, N. U., 
Wilmarth & Morman Co., 

Rapids, Mich. 


Arbors 


New York. 
Boston, Mass. 


Grand 


Butterfield & Co., Derby Line, Vt. 


Cleveland Twist Drill Co., 


land, Ohio. 


Cleve- 





Arbors —Continued. 


Cochra 
Morse 
New 
Pratt ¢ 
Skinne 


Conn. 


Union 


Mass. 
Wilmarth & Morman Co., 


Rapi 


Architects 


Seaver, 








ne-Bly Co., Rochester, N. Y. 
Twist Drill & Machine Co., 
Bedford, Mass. 

“‘huck Co., Frankfort, N. Y. 
r Chuck Co., New Britain, 


Drill Co., Athol 





















Twist 






Grand 





ds, Mich. 







John W., Cleveland, O. 
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BROWN & SHARPE MFG. COMPANY, 


PROVIDENCE, R. I., U. S. A. 


No. 4-A Heavy Universal Milling Machine, 
With Constant Speed Drive. 


A MODERN MILLING MACHINE, 


which meets the unusually exacting requirements 
demanded by the use of High Speed Steel Cutters. 


SPECIAL ATTENTION IS CALLED TO 


The Constant Speed Drive, which gives the machine the ability to pull heavy cuts. 
The Rigid Construction shown in the proportionate distribution of the metal. 
The Complete Separation of Feeds and Speeds, allowing any feed at any speed. 


Complete descriptive circular sent to any address. 
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Balancing Ways Blocks, Chains Boring and Drilling Ma-| Calipers 
Bowsher Co., N. P., South Bend, | See Hoists, Hand chines, Horizontal —Cont. Athol Mach. Co., Athol, Mass 


Ind. 


Balls, Steel 


Standard’ Roller 
Philadelphia, Pa. 


Beariug Co., 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 
Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering 
F., Chicago, Ill 

Mathews, Hugh, Kansas City, Mo 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


Works, Chas. 


York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hess-Bright Mfg. Co., Phila., Pa. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 

Belt Dressing 

Cling-Surface Mfg. Co., Buffalo, 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 

Belt Fasteners 

Bristol Co., Waterbury, Conn. 


Beat Filler 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifters 

The L. & D. Co., 


Belting, Leather 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Benches, Work 
Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 
Bending Machinery, Hy- 

draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Boston, Mass. 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Toledo Machine & Tool Co., To- 


ledo, Ohio. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 
Bending Machinery, Power 
Bertsch & Co., Cambridge City, 
Ind. 
Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 


Boynton & Plummer, Worcester, 


Mass. 

Long & Allstatter Co., Hamilton 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Swaine Mfg. Co., Fred J., St. 
Louis, Mo 

Bending Tools, Hand 

Estep & Dolan, Sandwich, III. 

Wallace Supply Co., Chicago, III. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 





Blocks, Die 


Nicholson & Co., W. H., Wilkes- 
sarre, Pa. 

Witteman Co., A. P., Phila., Pa. 

Blowers 

American Blower Co., Detroit, 
Mich 

American Gas Furnace Co., New 
York. | 

Chicago Flexible Shaft Co., Chi- 
cago, " 

Garden City Fan Co., Chicago, 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York 

Paxson Co., J. M., Phila., Pa. 


Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, Ill 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 

General Electric Co., New York. 
Keuffel & Esser Co., New York. 
Revolute Mach. Co., New York. 
Blue Print Paper 

Keuffel & Esser Co., New York. 


Boilers 


Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 
3oynton & Plummer, Worcester, 
Mass. 
Brown Co., H. B., 
ton, Conn. 
co. W. 


Davis Machine 
Rochester, N. Y. 
Cleveland, O. 
Edwin, 


East Hamp- 
P., 


Foote-Burt Co., 

Harrington, Son & Co., 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 

Manning, Maxwell & Moore, Ine., 
New York. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville. Pa. 


Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., 
land, O. 


Cleve- 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 
American Schoo! of Correspond 
ence, Chicago, III. 


Henley Pub. Co., N. W., New 
York. 

Hill Publishing Co., New York. 

Piers, Frank, Phila., Pa 

Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 


Crocker Wheeler Co., Ampere 
N. J 


General Electric Co., New York. 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 





Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Soring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock-| 
ford, Ill. 

tarrett Machine Tool Co., Mead 


ville, Pa 


Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Johnson, Jr. & Co., J. H., 
delphia, Pa. 

Lucas Mach. Tool Co., Cleveland, 


Phila- 


Ohio. 
Manning, Maxwell & Moore, Inc., 
New York. 


McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Phila- 
delpnia, Pa. 

Stow Mfg. Co., Binghamton, N. Y. 

Vandyck Churchill Co., New York. 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Inc., Wm., 


Boring and Turning Mills, 
Vertical 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., 
field, Mass. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Spring- 


Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 


McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del. 
Prentiss Tool & Supply Co., New 
York. 
Ridgway Dynamo & Engine Co. 
Ridgway. Pa. 
Wm., 


Sellers & Co., 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Boring Tools 
Armstrong Bros. 


cago, Ill 
Carr Bros., Syracuse, 


Inc., rh 


Tool Co., 


i Be 


Chi- 


Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 
land, O. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Brackets, Lamp 

Standard Welding Co., Cleveland, 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Brazing 


Industrial Oxygen Co., New York. 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Brazing and Tempering 


Powders 


Phillips-Lafitte Co., Philadel., Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 


Bulldozers 

National Machinery Co., Tiffin, O 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Toledo Machine & Tool Co., To 
ledo, Ohio. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Cht- 
cago, Ill. 

Hammacher, Schlemmer & Co. 
New York. 

Lyon Metallic Mfg. Co., Aurora, 


1. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 





Brown & Sharpe Mfg. Co., Pri 
dence, R. I. 

Morse Twist Drill & Mach. C 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchbu: 


Mass. 
Slocomb Co., J. T., Providen 
R. I. 
Starrett Co., L. S., Athol, Ma 
Cams 
Bilgram, Hugo, Phila., Pa. 
Boston Gear Works, Norfo 
Downs, Mass. 
Carborundum 
See Grinding Wheels. 


Carborundum 


Paper and 
Cloth . 


Carborundum Co., Niagara Fal 
_ me 

Case-Hardening 

Rogers & Hubbard Co., Midd! 
town, Conn. 


Cast Iron Brazing 

Industrial Oxygen Co., New Yor! 

Reinforced Brazing & Mach. Co 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. \ 

Rowell Co., W. G., Bridgeport, Ct 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Berry & Parker, Erie, Pa. 

Castings, Iron 

Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Carr & Co., Stuart R., Baltimore 
Md 


& Mach 


Cell Drier Machine Co., Taun 
ton, Mass. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

Keystone Steel Casting Co., Ches 
ter, Pa. 

Manufacturers Fdry. Co., 


An 


Water 
bury, Conn. 
Poole Co., J. Morton, Wilming 
ton, Del. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 

Andrews & Co., John Hy., New 
Tork. 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 


Cammel, Laird & Co., New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Keystone Steel Casting Co., Ches- 


ter, Pa. 

Krupp (Thos. Prosser & Son) 
New York. 

Paxson Co., J. W., Phila., Pa. 


Witteman & Co., A. P., Phila., Pa 
Cement, Cast Steel 


Clark Cast Steel Cement Co. 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington 
Conn 


Hill, Clarke & Co., Inc., Boston 
Mass. 


Manning, Maxwell & Moore, Inc.., 
New York. 

National Machine Co., The, Hart 
ford, Conn. 


Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. 
London, Conn. 


E., New 


Centers, Planer 

Bartlett. E. E., Boston, Mass. 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Co 


Planer Co. 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Cullman Wheel Co., Chicago, II! 
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rors ja A BATH GRINDER 


po Puts Life into Every Other 
Machine in Your Shop. 















No other machine can do so much 
to increase your dividend earning out- 
put. 

It is free from vibration, and can be 
depended upon to duplicate accurately. 





The scope of its work includes cylin- 
drical work on centers, surface work, in- 
terval work, face grinding and all classes 
of cutter and reamer work. 

The Bath Griader is the only machine 
in the market which can prove these 
claims. 

Catalog No. 5 gives further particulars. 


The Bath Grinder 


Company, Inc., 
Fitchburg, Mass., U. S. A. 














Fb ndreds Ui. D. i, S...4 O..ers N.. 


BUILT FOR BUSINESS. 


Saves its cost several times each year. 
Will do more work in a day and last more days. 


HIGH-SPEED-STEEL 


Full line of Hudson Twist Drills, Milling Cutters, etc., 
carried in stock. 


BALDWIN STEEL COMPANY, 


Makers of highest grades Crucible Steels. 


General Office: 133 Reade Street, New York City. 
Boston Philade|phia Chicago Pittsburg 


H..,: U. D.i1, S bread O.: Naame 





zZQOnuc=z 
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Chains, Driving 
Diamond Chain & Mfg. Co., In- 





Philadelphia, 
Morse Chain Co., 


Whitman & Barnes Mfg. Co., 


Gisholt Mach. Co., 


LeBlond Mach. Tool Co., 
g, Maxwell & Moore, 


+ on Worcester, 
Warner & Swasey Co 


Ohio 
Ww uitcomb- Blaisdell 
Worcester, Mass. 


, B. .. 


Twist Drill Co., 


Jacobs Ate. Co., 


Pratt Chuck Co., 
Skinner Chuck Co., New Britain, 


Sta dard Tool o., Cleveland, O. 


Trump Bros. Mach. 


» Del. 
Wells Bros. Co., 


Wiley & Russell Mfg. Co., 
Chucks, Lathe 
Chuck Co., 


Gisholt Mach. Co. 
Hoggson & Pettis Mfg. Co., 


Horton & Son Co., 
Niles-Bement-Pond Co., 
Pratt Chuck Co., 
Skinner Chuck Co., New Britain, 


. New Britain, Ct. 
wate _ Ge 


Frankfort, 


Chucks, Planer 


> Boston, 
Niles. Bement-Pond Co., New York. 
7 Francis, 


Mass. 
Skinner Chuck Co., 


Chucks, Split 


Chicago, 
Lathe Mfg. Co., 


General Electric Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co., 


Billings & Spencer Co., 
Conn 





Continued. 





Ithaca, N. 


Hartford, Ct 


Schlemmer & Co. 


Chi- 


Chucking Machines 

American Tool Wks. Co., 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., 
I, 


Cin., O 


Provl- 


z. 
Cleveland Autecmatic Machine Co., 


Madison, Wis. 
I. H., Phila- 


R. K. 


Inc., 


Johnston Mach. Co. 
I 


Mass. 
. Cleveland, 


Machine Tool 


T. R., ‘Brook- 
New Haven, 
Cleve- 

Co., Hartford, 
Co., Greenfield, 
se Co., Jer- 
E., Windsor 


Hartford, Conn 


. Erie, Pa. 
Morse Twist Drill & Mach. Co., 
Mass. 


Frankfort, N. Y. 


Co., Wilming- 


Greenfield, Mass. 


Hartford, Ct. 
D. E., New 


Green- 


Hartford, 


Madison, Wis. 
New 


2., Windsor 


New York. 
im a 


New 
Mass. 
Worcester, 


New Britain, 


Ill. 
Boston, 


Circuit Breakers 
Wheeler Co., 


Ampere, 


Electric Controller & Supply Co., 
oO. 


. New York. 
Chicago, Il. 


Hartford, 


Hoggson & Pettis Mfg. Co., New 
Le Count, Wm. G., 


, Erie, Pa. 
8.. Athol, 


So. Norwalk, 


Mass. 


Taunton, Mass. 








Pa. 





Clateches, Friction 


Caldwell, Son & Co., 
cago, Ill. 
Cowanesque Valley 
Cowanesque, Pa. 
Cresson Co., Geo. V., 
Eastern Machinery Co., 
ven, Conn. 
Evans Friction Cone Co., 
Centre, Mass. 
Johnson Mach. + 
ford, Conn. 
Link-Belt Co., 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., 
Patterson, Gottfried & 
Ltd., New York. 
Wood's Sons Co, 
burg, Pa. 


Clatches, Magnetic 
Electric 
Cleveland, O. 


a We 
Iron 


Phila., 


Philadelphia, 


Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 

Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collets and Attachments, 
Spring 

Adjustable Coliet Co., Cleveland, 
Ohio. 

Compound, Core 

Obermayer Co., 8S. Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 


Compound, Pipe Joint 


Dixon Crucible Fa Joseph, Jer- 
sey City, N. J 


Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Brie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
General Pocematic Tool Co., Mon- 
tour Falls, N ‘ 


Independent Pneu. Tool Co., Chi- 
cago, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co. F. W., In- 
dianapolis, Ind. 

Compressors, Gas 

Blaisdell Machinery Co., Brad- 


ford, Pa. 
Conduit, Interior 


Sprague Electric Co., New York. 


Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rods and Straps 

Bethlehem Steel Co., 
lehem, Pa. 


Beaver Falls, Pa. 


Tindel-Morris Co., Eddystone, Pa. 


Contract Work 


Blanchard Mach. Co., Cambridge, 
Mass. 

Brunswick Retvisrroting Co., New 
Brunswick, N. J. 

Cell Drier Machine Co., Taunton, 
Mass. 

Manville Bros. Co., Waterbury, 
Conn. 

Turner Mach. Co., Danbury, Ct. 

Controllers and Starters, 


Electric Motor 
Case Mfg. Co., Columbus, O. 
Croster - Wheeler Co., Ampere, 
Electric Controller & Supply Co., 


Cleveland, O. 
General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Pa. 

Coping Machines 

‘eng & Allstatter Co., 


Niles-Bement-Pond Co., New York. 
Corundum 
See Grinding 


Hamilton, 


Wheels. 


Chi- 
Wks., 


Pa. 
New Ha- 


Newton 
o., Carlyle, Hart- 


Pa. 
New Haven, 


New York. 
Hunter, 


T. B., Chambers- 


Cortroller & Supply Co., 


New- 


So. Beth- 
Standard Connecting Rod Co., 





Cotters 

Adjustable Collet Co., 
Ohio. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 


Cleveland. 


Counterbores 


Copvetend, putes Drill Co., Cleve- 

and, 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 

Almond Mfg. Co.. T. R., Brook- 
lyn, N. Y. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Cresson Co., Geo. V., Phila., Pa. 

Evens Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 


Manning, Maxwell & Moore, Inc., 
New York. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass. 


Buffalo, N. Y. 
Boston, 


Robertson Mfg. Co., 
Smith Countershaft Co., 
Mass. 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Cresson Co., Geo. V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 


Franklin Mfg. 
cuse, N. Y. 


Co., H. H., Syra- 


Couplers, Hose 


Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
a. 2 we 

sare . Son Co., H. W., Chi- 
cago, 

Chisholm « Moore Mfg. Co., Cleve- 
land, 

Cresson Co., Geo. V., Phila., Pa. 

Davis Machine Co. W. P., 
Rochester, N. Y. 

Electric oy aged & Supply Co., 
Cleveland, 

Link-Belt Co Philadelphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Cham 
bersburg, Pa. 

Crane Pullers 

Walker, N. U., Boston, Mass. 

Cranes 

Box & Co., Alfred. Phila., Pa. 


Brown Hoisting Mach. Co., Cleve- 
land, O. 

Byram & Co., Inc., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
eago. Ill. 

—, Crane & Car Co., Wick 


iffe 
Coenen Forgings Co., Oakmont, 
Cosme & Co. Mfg. Co., St. Louis, 


Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Manning, Maxwell & Moore, 
New York. 


Inc., 


Johnson, Jr. 





Cranes—Continued. 


Maris Bros., Philadelphia, Pa 

Moore Co., Franklin, Winsted, ( 

Nicholls, Wm. 8S., New York. 

Niles-Bement-Pond Co., New Yor! 

Northern Engineering Works, ID: 
troit, Mich. 


Obermayer UCo., S.. Cincinnati, ‘ 


Pawling & MHarnischfeger, Mi 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phil: 


delphia, Pa. 

United Eny:neering & Fdry. C 
Pittsburg, Pa. 

Vandyck Churchiil Co., New York 

Yale & Towne Mfg. Co., New 
York. 


Crank Pin Turning Machines 


Manning, Maxwell & Moore, Inc 
New York. 
Niles-Bement-Pond Co., New York 
Underwood & Co., H. B., Phila 
delphia, Pa 
Crank Shafts 
Bethlehem Steel Co. 
hem, Pa. 
Krupp (Thos. 
New York. 
Standard Connecting Rod Co 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa 


Crucibles 
Dixon Crucible Co., Joseph, 


sey City, N. 
Obermayer Co.. S.. Cincinnati. : 


So. Bethle 


Prosser & Son) 


Jer 


Paxson Co., J. W., Phiia., Pa 

Crushers 

Cresson Co., Geo. V., Phila., Pa 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn. 


Niles-Bement-Pond Co., New York 
Link-Belt Co., Philadelphia, Pa 
Cupolas, and Ladles, Foun- 
dry 
Byram & Co., Inc., Detroit, Mich 
Obermayer Co., S., Cincinnati, O 
Paxson Co., i. Phila., Pa 
Stevens, bt. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, Wor- 
cester, Mass. 


Besly & Co., Chas. H., Chicago, 
Ill. 

Elliott Chemical Works, Newton 
Mass. 


Lunkenheimer Co., Cincinnati, O 
Reed Mfg. Co., Erie, Pa. 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Ciucinnati, O 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Baldwin Steel Co., New York. 

Becker-Braipard Miiling Machine 
Co., Hyde Park. Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New- 


ark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
for 

Morse Twist Drill & Mach. Co. 
New Bedford. Mass. 

Nash Company, Geo., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works Jno. M., Glouces- 
ter City, N 


Standard Tool Co., Cleveland, 0 


Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston 
Mass. 


Whitney Mfg. Co.. Hartford, Ct 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi 
eago, Iil. 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Tl. 

Brown & Sharpe Mfg. Co., Provi 
dence, . 

Davis Machine Co., w. P.. 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston 


Mass. 
Hurlbut-Rogers Macb. Co., South 
Sudbury, Mass. 
Co., IL. H., Phila 
delphia, Pa. 
Manning, Maxwell & 
New York. 
Newton Mach. Too: 
delphia. Pa. 
Nutter, Barnes & 
Mass. 


Moore, Inc.., 
Wks., Phila 


Co., Boston, 
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IS THE CHARACTERISTIC WHICH MAKES SALABLE 


“MORSE” TOOLS| 


Drills, Reamers, Cutters, Chucks, Taps, Dies, 
Machines, Machinists’ Tools, Arbors, Counter- 
bores, Countersinks, Gauges, Mandrels, Mills, 
Screw Plates, Sleeves, Sockets, Taper Pins, 








Wrenches. 








Morse Twist Drill and Machine Co., | 
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Cont. 
Hartford 


Catting-off Machines 


Pratt & Whitney Co., 
Conn. 


Prentiss Tool & Supply Co., New 


York. 
Schmitz, August, Dusseldorf, Ger- 
many. 
Tindel-Morris Co., Fddystone, Pa. 
Vandyck Churchill Co., New York. 


Catting-off Tools 


Armstrong Bros. Tool Chi- 
cago, 


Billings & Spencer Co., Hartford, 


Co., 


Conn. 

Cleveland Twist Dr'J! Co., Cleve- 
land, Ohlo. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 


Conn. 
Co., Hartford, 


Pratt & Whitney 
Conn. 

Western Tool & Mfg. Co., Spring 
field, O. 

Diamond Tools 

American Emery Wheel Co., rrov- 
idence, R. I. 

Bridgeport Safety Emery 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New 

Safety Emery Wheel Co., 
field, O. 


Whee! 


York. 
Spring 


Dies, Sheet 

American 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Boston Tool Co., Cambridge, 
Mass. 

Ferracute Mach. Co., 


Metal 


Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, Ohio. 
Manville Co., 
Conn 
Mossberg Wrench 
Falls, R. I. 
Risdon Tool Works Co., 

bury, Conn. 
Swaine Mfg. Co., 
Louis, Mo 
Toledo Machine & 
ledo, Ohio 
Zeh & Hahnemann, 


sros. 


Waterbury, 


Co., Central 


Water 
Fred J., St 
Tool Co., To 
Newark, N. J 
Dies, Sub-Press 
Risdon Tool Works 
bury, Conn. 
Sloan & Chace Mfg. Co., Newark 
N. 


Co., Water 


Waltham Machine Works, Wal- 


tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Foote-Burt Co., Cleveland, O. 

Geometric Tool Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford 
Conn. 


Pins 
Co., 


Dowel 

Winkley Hartford, 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 
ledo, Q. 

Keuffel & Esser Co., 

Mittineague Paper 
eague, Mass. 


Conn. 


New 
oe. 


York. 
Mittin- 


Drawing Materials 

Alteneder & Son, Theo., 
phia, Pa. 

Keuffel & Esser Co., New 

Mittineague Paper Co., 
eague, Mass. 

Smith, M. A., Providence, R. I 

Technical Supply Co., Scranton, 


Ia. 


Philadel- 


York 
Mittin- 


Drafting Machines 
Universal Drafting Mach. 
Cleveland, O. 


Ceo.. 


Bench 
Co., Wal 


Drilling 
American 
tham, 
Barnes Co., 
ford, Ill. 
Boynton & 
Mass 

Goodell 
Mass. 
Ingersoll-Rand Co., New York. 
Manning, Maxwell & Moore, 

New York 


Machines, 
Watch Tool 
Mass 

W. F. 


& John, Rock 


Plummer, 
Greenfield, 


Pratt Co., 





Tube & Stamping Co., | 





Worcester, 


Inc., 


| 
| 


Drilling Machines, Bench 
Continued. 

Patterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Prentice 
Mass. 

Slate Machine Co., Dwight, Hart 
ford, Conn. 

Sloan & Chace Mfg. Co., 
N. J. 


Hunter 
Hartford, 


Bros. Co., Worcester 


Newark, 


Drilling Machines, Boiler 
Tool Wks. Co., Cin., O 
Drill & Tool Co., Cin 
Q. 
Plummer, 


American 
Bickford 
cinnati, 
Boynton & 
Mass. 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
Manning, Maxwell & Moore, Inc., 
New York 
Niles-Bement-Pond Co., 
Prentice Bros. Co., 
Mass. 
Drilling Machines, 
Chicago 
cago, 
Clark, Jr 
Louisville, Ky. 
Independent Pneumatic 
Chicago, Il. 
e 


Worcester, 


New York 
Worcester, 


Electric 
Pneumatic Tool Co., Chi 


Elec. Co., Inec., Jas., 


Tool Co., 


Drilling Machines, 
Spindle 


American Tool Wks. Co., Cin., O 
Andrews & Co., M. L., Cincinnati, 
Ohio. 
Baker Bros., 
Barnes Co., 
Barnes Co., 
ford, Ill. 
Baush Mach. 
field, Mass 
Bickford Drill & 
cinnati, O. 
Flather Planer Co., 
Nashua, N. H 
Foote-Burt Co., 
Ohio. 
Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, IIL. 
Harrington, Son & Co., Edwin 
Philadelphia, Da 
Henry & Wright 
ford, Conn. 
Hill, Clarke 
Mass. 
Manning, Maxwell & Moore, Ine., 
New York 
Marshall & Huschart Machry. Co 
Chicago, Ill. 
McCabe, J. J.. New York. 
Moline Tool Co., Moline, Ill 
National Machine Co., The, 
ford, Conn. 
Newton Mach. Tool 
Philadelphia, Pa. 
Niles-Bement-Pond Co., 
Prentice Bros Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 
Reed Co., 
Mass 
Sellers & Co., 
delphia, Pa. 
Slate Machine Co., Dwight, Hart 

ford, Conn. 
Taylor & Fenn Co., Hartford, Ct 


Drilling 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr., Elec. Co., Inc., James 
Louisville, Ky. 
Coates Clipper Mfg. 

ter, Mass 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Stow Mfg. Co., Binghamton, N. ¥ 
U. S. Electrical Too! Co., Cincin- 
nati, O. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Mach. lool Co., Spring 
field, Mass 
Bickford Drill & 
cinnati, O 
Dreses Mach. Tool 
Fitchburg Machine 
burg, Mass 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., 
Mass. 
Manning, Maxwell & Moore, 
New York 
Marshall & Huschart Machry. Co., 
| 


Chicago, 


Multiple 


Toledo, 
B. F 
W. F. 


©). 
Rockford, 
& John, 


Ill 
Rock- 
Tool Co., Spring- 
Tool Co., Cin 
Mark, 


The, 


Mfg. Co., Hart- 


& Co., Inc., Boston 


Hart 
Works, Inc., 


New York 
Worcester, 


Francis, Worcester, 


Inc., Wm., Phila- 


Machines, Port- 


Co., Worces- 


Tool Co., Cin 


x Gx @&. 
Works, Fitch 


Inc., Boston, 


Inc., 


Cleveland, 





Drilling Machines, Radial 
Continued. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Inc., Wm., 


Drilling Machines, Turret 

Manning, Maxwell & Moore, Inc., 
New ork. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Ili. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., 
Boynton & Plummer, 
Mass. 
Cincinnati 
cinnati, 
Cincinnati Pulley 
Cincinnati, Obio 
Clark, Jr.. Elec. Co., 
Louisville, Ky. 
Davis Machine 
Rochester, N. Y. 
Fosdick Mach. ‘Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg 
ford, Conn 
Hill, Clarke & Co., 
Mass. 
Hloefer 
Kern 
nati, 
Knight 


Prev., BR. I. 
Worcester 


Mach. 
oO. 


Tool Co., Cin- 
Machry. Co., 
Jas., 


P., 


Inc., 


ci. we 


Co., Hart- 
Boston, 


Ill. 
Cincin- 


B., Bt. 


Inc., 


Mfg 

Machine 
oO. 
Machry. 
Louis, Mo. 

Manning, Maxwell & Moore, 
New York. 

Marshall & Huschart Machry. Co., 


Chicago, Ill. 
McCabe, J. J., New York. 
Machine Co., Rock- 


Mechanics 
ford, Ill 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

National Machine Co., 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co.. New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., 

Mass. 
Prentiss Tool & Supply Co., New 


York. 
Robertson Co., Buffalo, N. Y. 
Worcester, 


Co., Freeport, 
Tool Co., 


oh Ws 


Inc., 


The, Hari- 


Worcester, 


Mfg 

Reed Co., Francis, 
Mass 

Sellers & Co., 
delphia, Pa. 

Sibley Machine 
bend, Ind. 

Slate Machine Co., Dwight, 
ford, Conn. 

Sloan & Chace Mfg. Co., 
N. J 


Phila- 
South 


Hart- 


Inc., Wm., 


Tool Co., 


Newark, 
Taylor & Fenn Co., Hartford, 
Conn. 
Vandyck Churchill Co. New York. 
Wells Bros. Co., Greenfield, Mass 
Whitney Mfg. Co., Hartford, Ct. 
Wiley & Russell Mfg. Co., Green- 
field, Mass 
Wormer Mehry. Co., C. C., 
troit, Mich. 
Drills, Cepter 
Cleveland Twist 
land, Ohio 
Morse Twist 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Slocomb 
Standard 
Drills, Hand 
Cincinnati Electrical 
Cincinnati, O 
Clark, Jr.. Elec. Co., 
Louisville, Ky 
Coates Clipper 
ter, Mass 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York 
U. S. Electrical Tool Co., Cin- 
cinnati, O 


De- 
Drill Co., Cleve- 
Drill & Machine Co., 
Hartford 


= & 2 
Tool Co., 


Prov., B. 1. 
Cleveland, O. 


Tool Co. 


Inc., James 


Mfg. Co., Worces- 





Horizontal 
B. F., Rockford, 


Drills, 
Barnes Co., 


Drills, Portable 


Gem Mfg. Co., Pittsburg, Pa 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., © ii- 
eago, Ill. 

Clayton Air Compressor W: 
New York. 


Drills, Rail 
Foote-Burt Co., Cleveland, | 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y 
Independent Pneu. 
eago, Ill. 
Ingersoll-Rand Co., New Yor 
Manning, Maxwell & Moore, | 
New York. 
Niles-Bement-Pond Co.. New York 
Niles-Bement-Pond Co., New Y 
Prentiss Tool & Supply Co., Now 
York. 
Standard Tool 


Tool co. | 


Co., Cleveland, 0 


Drills, Ratchet 


Armstrong Bros. 
eago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Clark, Jr., Elec. 
Louisville, Ky. 
Cleveland Twist 
land, O. 
Curtis & 
Conn. 
Greene, Tweed & 
Hisey-Wolf Mach. Co., Cin., O 
Keystone Mfg. Co., Buffalo, N. Y 
Manning, Maxwell & Moore, In 
New York 
Parker Co., Chas., Meriden, Conn 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, 
ter City, N. 
Standard Tool 


Tool Co., | 


Co., Inc., James 


Drill Co., Cleve- 
Curtis Co., Bridgep 


Co., New Y« 


John M., Glouces 


4 
Co., Cleveland, 0. 
Drills, Rock 
Ingersoll-Rand 
Northern Electrical 
Madison, Wis. 


Co., New York 
Mfg. Co, 


Drill Speeder 

Graham Mfg. Co., Providence, 
= & 

Drying Apparatus 

American Blower Co., 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Detroit, 


Dynamos 

Burke Electric Co., Erie, Pa 

Cc & C Blectric Co., New York. 

Crocker - Wheeler Co., Ampere 
N. J. 


Eck Dynamo & Motor Co., 
ville, N. J. ek 

Faure Electric Co., Ossining, 
N. Y 

New York. 

Cin., 0. 

Madi- 


General Electric Co., 
Jantz & Leist Elec. Co., 
Northern Elec. Mfg. Co., 
son, Wis. 
Ridgway Dynamo 
Ridgway, Pa. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Electric Co, New York 
Sturtevant Co., B. F., Hyde Park 
Mass. 
Triumph Electric Co, 
Western Electric Co., 
Ill. 
Westinghouse 
Pittsburg, 


& Engine Co., 


Cincin., O. 
Chicago, 
Elec. & Mfg. Co. 
Pa. 
Electrical Supplies 
Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 
Crocker Wheeler Co., 
N 


James, 
Ampere 


Electric Controller & Supply C 
Cleveland, O. 

Faure Electric Co... 
N. ¥ 

General 


Ossining 


New York 
Co., Cin., O 
Co., Madl 


Electric Co., 
Jantz & Leist Elec. 
Northern Elec. Mfg. 
son, Wis. 
Roth Bros. & Co., Chicago, Ill 
Sprague Elec. Co., New York. 
Triumph Electric Co., Cincin., 0- 
Wagner Elec. Mfg. Co., St. Louis, 
Mo. 
Western 


Electric i. Chicag 


Ill. P 
Weston Elec Instrument C 

Newark, N. J. 
Westinghouse Elec 

Pittsburg, Pa. 


& Mfg. C 
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—USE— 


“Milton” Cold Punched Nuts, 


FOR . ALL SIZES, 
QUALITY, ALL KINDS, 
FINISH, PROMPT 
ACCURACY. : SHIPMENT. 


Write for Prices and Deli veries. 


The Milton Manufacturing Company, 


Milton, Penn’a. 











The work on which High Speed Tool Steels are used is generally far more valuable 
than the tools themselves, and the cost of labor operating them is also more expensive 
—therefore to use inferior tool steels is to spoil or waste much more valuable com- 
modities in nearly every case. That is why machinists have discovered that the 
higher the quality of their tool steels the higher the economy and profit in metal 
cutting. And that is why 


BETHLEHEM HIGH SPEED 
TOOL STEEL 


is being used in so many shops today and is proving itself so wonderfully satisfactory 
in all kinds of tests. It will run longer and with more lasting efficiency against 
hard service than any other tool steel known. It’s time you gave ita trial in 
your shop. 

Write us for Prices. 


BETHLEHEM STEEL COMPANY, 


SOUTH BETHLEHEM, PENNSYLVANIA. 


BRANCH OFFICES :—New York, 100 Broadway; Philadelphia, 15th and Chestnut Streets; Boston, 165-7 High 
Street: Pittsburg, Keystone National Bank Building; Chicago, Fisher Building; Cleveland, 1264-68 Ontario Street: Kansas 
City, L. H. Atkinson, Massachusetts Building: San Francisco, Flood Building 
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Exhaust Heads 
and Machinery 





Expanders, Tuabe 


"A. — 
ic Controller & Supply Co., 


Factory Equipment 


i. 
Equipment & Eng. 


eae & Moore, 


General Electric Co., } 


Westinghouse Electric & Mfg. 
| > 
Fans, Exhaust 


Emery Wheels 


Emery Wheel Dressers 
American Emery Wheel Co., 
i | 


s 
Desmond-Stephan 


g rk 
& Stamping Works, Files and Rasps 


Nic beieen FP ile Co., 


Filing Machines 


Engineering Appliances 
Cochrane-Bly Co, I 


Mechanical and 
Flexible Shafts 


Maxwell & Moore, 


Gas and Gasolene 





Robertson Mfg 
Struthers-Wells Co., 


: -s, Motor 
Engines Forging Machinery 


ch 
Remington Oil Wngine Co., 


Engines, Oil 
Remington Oil Engine Co., * 


Crescent Forgings Co., 
Engines, Steam a. 


s W is 
Struthers 5 Williams & Co., 
me ms 





Engraving Machinery Forgings, Hydraulic 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 
Forgings, Steel 
Andrews & Co., John 
York. . 
Baldwin Steel Co., New York. 
Bethlehem Steel Co., So. Beth- 
lehem, Pa. : 
Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, 
Pa. 

Krupp (Thos. 
New York. 
McInnes Steel Co., 
Tindel-Morris Co., Eddystone, 
Witteman & Co., A. P., Phila., 


Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Byram & Co., Inc., Detroit, Mica 
Goldschmidt Thermit Co. New 


‘or 
Ingersoll Rand Co., New York. 


Obermayer Co., s. Cincinnati, O. 


Hy., New 


Prosser & Son), 
Corry, Pa. 

Pa. 
Pa. 


Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
or 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Paxson Co., W., Philadel., Pa. 


Tate, Jones & Co., 
Westmacott Gas 


Pittsburg, Pa. 
Furnace Co., 


Providence, R. I. 

Witteman & Co., A. P., Phila., Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
‘ork. 

Furnaces, Gas 

American Gas Furnace Cc., New 
‘ork. 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 


Obermayer Co., S., 

Westmacott Gas 
Providence, R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 


Cincinnati, O. 
Furnace Co., 


York. 
Nash Company, Geo., New York. 
Paxson Co., J. W., Philadel., Pa. 
Westmacott Gas Furnace Co., 


Providence, R. I. 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Machine Shop 
New Britain, 


Furniture, 
Hart & Cooley Co., 


Conn. 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach Co., New Brit- 

ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Ames & Co., B. C., Waltham, 
Mass 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. 

Henry & W right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers a Jno. M., Gloucester 
City, N. J 

Slocomb Co., > tay oo Be. £, 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 

Bristol Co.. Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 


Mass. 
Gear Cutting Machinery 


Boston, 


Adams Co.. Dubuque, Iowa. 

American Watch Tool Co.. Wai 
tham. Mass. 

Becker-Brainard Milling Machine 


Co., Hyde Park, Mass. 
Bickford Drill 





cinnati, O 








& Tool Co., Cin 


Gear Cutting Machinery 
Continued. 


Hugo, Philadelphia, P 
Pro 


Bilgram, 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Clough, R. M., 

Eberhardt Bros. 
ark, N. J. 


Tolland, Conn 
Mach. Co., Ne 


Fellows Gear Shaper Co., Sprin 
field, Vt 

Flather & Co., E. J., Nash 
N. H. 

Foote Bros. Gear & Machine ( 


Chicago, II]. 
Gleason Works, Rochester, N. 


Gould & Eberhardt, Newark. N. 

Grant Lees Machine Co, Cle 
land, Ohio. 

Harrington, Son & Co., Edwi: 
Philadelphia, Pa. 

Manning, Maxwell & Moore, In 
New York. 

Morse, Williams & Co., Vhila., I’ 

Newton Machine Tool Work 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New Yor 

Pratt & Whitney Co., Hartfor 
Conn. 

Prentiss Tool & Supply Co., Ne 
York. 

Slate Machine Co., Dwight, Hart 
ford, Conn. 

see & Chace Mfg. Co., Newar! 

Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Walcott & Wood Mach. Tool 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Caldwell & Son Co., H. W., Ch 
cago, Ill. 


Carey, Samuel, Glendale, L. I 


Chicago Raw Hide Mfg. Co., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila.. Pa 

Davis, Rodney, Philadelphia, Pa 

Earle Gear & Machine Co., Phila 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New 
ark, N. . 

Fawcus Mach. Co., Pittsburg, Pa 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Flather & Co., E. J., Nashua, 
N. H. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Foster Kimball Mach. Co., Ell 
hart, Ind. 


Gleason Works, Rochester, N. Y 
Gould & Eberhardt, Newark, N. . 
Grant Gear Wks., Boston, Mass 


Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New York. 

Morse, Williams & Co., Phila., Pa 

Mutual Machine Co., Hartford 
Conn. 

New England Gear Works, Bos 
ton, Mass. 

New Process Rawhide Co., Syra 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

— Mfg. Co., Springfield, 


Philadelphia Gear Works, 
delphia, Pa. 
Sawyer Gear Wks., 


Phila 


Cleveland, O 


Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 


Van Dorn & Dutton, Cleveland, O 


Walcott & Wood Mach. Tool Co.. 
Jackson, Mich. 

Waterbury Gear Co., Waterbury. 
Conn. y 

Woburn Gear Works, Woburn 
Mass. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill 

Cresson Co., Geo. V.. Phila. Da 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

| Franklin Mfg. Co., H. H., Syra 
cuse, N. Y 

Horsburg & Scott Co., Cleveland, 
Ohio 


Philadelphia 
delphia, 


Gear Works, Phila 


Pa 
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ENGINE LATHES WITH ALL-GEARED HEADS 
MOTOR DRIVEN. 


Recommended For High Speed Steel Service. 


Heads have Eight Mechanical Speed Changes ( Nine for 20!) which can be 

made in motion. 

Speed variation of 2; 1 is ample in the motor. Drive transmission is through 

encased silent chain and sprocket. Spindle can be stopped and rotated by hand 
without stopping 
motor. At present 
made in 12", 14", 16", 
18", 20" swing. 


The Hendey 


Machine Co., 
Torrington, Conn. 





Or the following UNITED STATES AGENTS Manning 
Maxwell) & Moore, New York, Boston, Pittshurg, Ch azo 
Philadelphia; J. L. Osgood, Buffalo; Pacific Tool and Buy 
ply ¢ San Francis Ca W. M. Pattison Ma hinery Co., 
Cleveland, Ohio; J. W. Wright & Co., St. Le #; Syracuse 
Supply Co., Lid., Syracuse; W. P. Davis Maehine Co., Roch 
ester; R. V. Whitacre & ( St. Paul; Strong-Carlisle-Ham 

nd ¢ Detroit; Robert Gardner & Son, Montreal; A. B. 


iliame Machinery ¢ roront« 


ETROPEAN AGENTS Schuchardt &£ Schutte Berlin, 
Vienna, Stockholm, St. Petersburg; A. H. Schutte, Koin, 
Paris, Brussels, Bilbao, Milano; Chas. Churchill & Co., 
Ltd., London, Birmingham ; “tusel & Zweifel, Milanc , Italy, 


Takata & Co., Japan 





Potter 


Showing method of machining Automobile Gas Engine Fly Wheel. _ Piece is finished complete as shown AT ONE 
HOLDING, the turret and cross slide tools finishing hole, face of web, periphery and sides of rim, and cutter carried 
n back facing bar through the spindle facing web next tochuck. Compare this with your method of finishing similar 
parts, then write for particulars. One attendant operates in groups of four to eight machines. 


POTTER @ JOHNSTON ™*eh'** - PawtucKet, R.I1.,U. S.A. 


Paris Office, 78 Avenue de la Grand Armee, J. Ryan, Manager. New York Office, 114 Liberty St., Walter H. Foster, Manager. Cleveland Office, 309 Schofield Building, W. FE. Flanders, Manager. 
Chicago Office, 933 Mowadnock Block. Foreign Agents : Chas. Churchill & Co., Ltd., London, Birmingham, Manchester and Newcastie-on Tyne, England, and Glasgow, S« otiand. 
A. H. Schutte, Cologne, Brussels, Liege, Milan, Barcelona. Schuchardt 4 Schutte. Berlin, Stockholm, Vienna, St. Petersburg 
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Continued. 
Co., McKees 


Molded 
Mfg. 


Gears, 
Taylor-Wilson 
Rocks, Pa. 


Rawhide 


Boston Gear Works, 
Downs, Mass. 

Chicago Raw Hide Mfg. 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass. 

—— & Scott Co., Cleve- 
land, O. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., 

Philadelphia Gear Works, 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, 
Norfolk 


Co., Chi- 


Pittsburg, Pa. 
*hila- 


Gears, Worm 
Albro-Clem Elevator Co., 
delphia, Pa. 
Boston Gear Works, 
Downs, Mass. 
ieee. Samuel, 


Phila- 
Norfolk 


Glendale, L. 


Eberhardt pees. Mach. Co., New- 


ark, q 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, J. 
Horsburg & Scott Co., Cleveland, 
Ohio. 
Morse, 
New England 
ton, Mass. 
Nuttall Co., R. D., 
Philadelphia Gear Works, 
delphia, Pa. 
Taylor-Wilson Mfg. 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Waterbury Gear Co., Waterbury, 
Conn. 
Woburn 
Mass. 


a. 
Bos- 


Williams & Co., Phila., 
Gear Works, 


Pittsburg, Pa. 
*hila- 


Co., McKees 


Gear Works, Woburn, 


Generating Sets 


Burke Electric Co., 
Crocker - Wheeler 


Pa. 
Ampere, 


General Electric Co., New York. 

Northern Electric Mfg. Co., Madi- 
son, Wis. 

Rid Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 

American Gas Furnace Co., 
York. 

Gibs 


Standard Gauge Steel Co., 
Falls, Pa. 


Erie, 
Co., 


New 


Beaver 


Graphite 
Dixon C ruc ible 
City, A 
Felton, Sibley 
Obermayer Co., 


Co., Jos., Jersey 
& Co. Phila.. Pa. 


S., Cincinnati, O. 


Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
field, O. 

Bench 


Tool Works, 
Conn. 


Grinders, 


Robinson 
bury, 


Water- 


Grinders, Center 


Cincinnati Electrical 
Cincinnati, O. 


Tool Co., 
Worces- 


Coates Clipper Mfg. Co., 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cin., O. 

Manning, Maxwell & Moore, Inc., 
New York 

Mueller Machine Tool Co., Cin- 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

Stow Mfg. Co., Binghamton, N. Y. 

U. 8. Eletcrical Tool Co., Cin., O. 

Grinders, Cutter 

Bath Grinder Co., Fitchburg, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 





Continued. 
Inc., Jas., 


Grinders, Cutter 


Clark, Jr., Elec. Co., 
Louisville, Ky. 
Co., 


Crocker - Wheeler 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, Mass 

Hisey-Wolf Mach. Co., Cincin., O 

Ingersoll Milling Mach. Co., 
Rockford, Ill. 

Manning, Maxwell & Moore, 
New York. 

National Machine Co., 
ford, Conn. 

Niles-Bement-Pond Co., New York 

Norton Grinding Co., Worcester, 


Ampere 


Inc., 


The, Hart- 


Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
,Rivett-Dock Co., 
“Wells & Sons Co., F. 
field, Mass. 
Wilmarth & Morman Co., 
Rapids, Mich. 


Grinders, Cylindrical 


Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Norton Grinding Co., 
Mass. 

Saxon 
Mass. 


Boston, Mass. 
E., Green- 


Grand 


Worcester, 


Machine Co., Ilolyoke, 


Grinders, Disk 

Bath Grinder Co., 
Mass. 

aed & Co., 


Fitchburg, 


Chas. H., Chicago, 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Machine Co., 
dence, R. I. 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, 
New York 

Ransom Mfg. Co., Oshkosh, Wis 

sae Emery Wheel Co., Spring- 
fiel 

Taylor & ‘Fenn Co., Hartford, Ct 


Grinders, Drill 


Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston 
Mass. 

Manning, Maxwell & Moore, 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., 

Wilmarth & Morman Co., 
Rapids, Mich. 


Provi 


Inc., 


Inc., 


Cleveland, O 
Grand 


Grinders, Internal 


Bath Grinder Co., 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., 
Mass. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Rivett Lathe Mfg. 
Mass. 

Saxon 
Mass. 

Wells & Sons Co., F. 
field, Mass. 


Fitchburg, 


Greenfield, 


Co., Boston 


Machine Co., Holyoke, 


E., Green- 


Grinders, Portable 


Cincinnati Electrical 
Cincinnati, O. 
Clark, Jr., Elec. 
Louisville, Ky. 
Coates Clipper Mfg. 
ter, Mass. 
Hisey-Wolf Mach. Co., 
Independent Pneumatic 
Chicago, Ill. 
U. 8S. Electrical 


Tool Co., 


Co., Inc., James, 


Co., Worces- 


Cincin., O 
Tool Co., 


Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., 
Grinders, Surface 


National Machine Co., 
ford, Conn. 


Eddystone, Pa. 


The, Hart- 





Grinders, Tool 
Tool Chi- 


Rockford, Ill. 
& John, Rock- 


Armstrong Bros. Co., 
cago, a 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Grinder Co., 


Blount ‘Co., J. G., Everett, 
Bridgeport Safety Emery 
Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Electrical 
Cincinnati, O 
Clark, Jr., Elec. Co., 
Louisville, Ky. 
Diamond Machine 
dence, R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & E berhardt, Newark, 
Grant Mfg. & Mach. Go., Bridge- 
port, Conn. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Heald Mach. Co., Worcester, Mass. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Mummert, Wolf & 
Hanover, Pa. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, 
Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 
Sellers & Co., Wm., Phila- 

delphia, Pa. 
Standard Tool Co., Cleveland, 2. 
U. 8S. Electrical Tool Co., Cin., 
Vandyck Churchill! Co., New York. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co.. Hartford, Ct 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Fitchburg, 


Mass. 
Wheel 
Provi- 
Tool Co., 
Inc., James, 


Co.., Provi- 


Dixon Co., 


Inc., 


Grinding or Polishing Ma- 
chinery 


Co., Philadel- 
Wheel Co., 


Abrasive Material 
phia, Pa. 
American Emery 
Providence, .., 
Barnes Co., W. .& John, Rock- 
ford, il. 
Bath Grinder Co., 
Mass 
Chas. H., 


4 “k Co.. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 
Burke Machry. Co 
Cincinnati Electrical 
Cincinnati, b 
Clark, Jr., Elec. 
Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 

ter, Mass. 
Crocker - Wheeler Co., 


Fitchburg 
Chicago, 


Provi- 


Cleveland, O. 
Tool Co., 
Jas., 


Co., Ine., 


Ampere, 


Diamond Machine Co., Provi 
dence, R. 1. 
Gardner Mach. Co., 
Goodell Pratt Co., 
Mass. 
Fraham Mfg. Co., 
Greenfield Mach. 
Mass. 
Harding, S. B., 
Harrington, Son & Co., 
Philadelphia, Pa. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
Marshall & Huschart Machry. Co.. 
Chicago, Ill 
Monarch Emery & 
Co., Camden, N. J. 
National Machine Co., 
ford, Conn. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern’ Electrical Mfg. Co., 
Madison, Wis. 
Norton Grinding Co., 
Mass. 
Prentiss Tool & Supply Co., New 


York. 
Mfg. Co., Oshkosh, Wis. 


Ransom 
Robertson Mfg. Co., Buffaio, N. Y. 


Beloit, Mich. 
Greenfield, 


Providence, R.I. 
Co., Greenfield, 


Waukesha, Wis. 
Edwin, 


Cor. Wheel 


The, tart 


Worcester, 





Grinding and Polishing Ma- 
chinery —Continued. 

Safety Emery Wheel Co 
field, O. 

Saxon 
Mass. 

Stow Mfg. Co., Binghamton, N. ¥ 

Vandyck Churchill Co., New York 

Vitrified Wheel Co., Westfield 
Mass. 

Wells Sons Co., F. 
Mass. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 

American Emery Wheel 
Providence, R. I. 

Best & Co., L.. New York. 

Bridgeport Safety Emery Whee 
Co., Bridgeport, Conn. 

Carborundum Co., Niagara Falls 


Wheel Co., 
Co., 


. Spring 


Machine Co., Holyoke 


E., Greenfield 


Co 


N. 
Cortland Cor. Cort 
land, N. 
Diamond Machine 
dence, R. I. 
Dickinson, Thos. L., New York. 
Monarch Emery & Cor. Whee! 
Co., Camden, N. J. 
Niles-Bement-Pond Co., New York 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co, Spring 
field, 
Superior Corundum Wheel 
Waltham, Mass. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct 
Grindstones and Frames 
Athol Machine Co., Athol, Mass 
Cleveland Stone Co., The, Cleve- 
land, O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. 


Gan Barrel Machinery 


Diamond Machine 
dence, R. I. 
Pratt & Whitney 

Conn. 
Reed Co., F. E., 


Hammers, Drop 
a & Spencer Co., 


Provi 


Co., 


Co., Provi 


Co., Hartford, 


Worcester, Mass 


Hartford, 


Bliss Co., E. W., Brooklyn, N. Y. 
am A & Son, C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Erie Foundry Co., Erie, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


ork. 

Toledo Machine 
ledo, Ohio. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


& Tool Co., To 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, ‘ 
Clayton Air Compressor Works, 

New York. 
Independent Pneu. Tool Co., Chi- 
cago, Ill. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Sampson & Co., Geo. H., Boston, 
Mass. 
Sellers & Co., Phila 
delphia, Pa. 


Hammers, Power 


Reaudry 4 Co., Inc., Boston, Mass 
ey © Son, C. C., Syracuse. 


Niles. | Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Scranton & Co., 
ven, Conn. 


Inc., Wm., 


The, New Ha- 


Hammers, Steam 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
—e & Son, Cc. C., Syracuse 
Chambersburg Engineering (Cuo., 
Chambersburg, Pa. 
Cogpeent Forgings Co 
>a. 
Erie Foundry 
Marshall & Huschart Machinery 
Co., Chicago, Ill 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 


Oakmont, 


Co., Erie, Pa. 


Inc., 
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The Best Self-Instructing Books Published. 








Gas, Gasoline and Oil Engines. 
Gardner LD. Hiscox, M. E. Just issued 16th 
pages are brimful of information for every 
Explosive motors for stationary, marine and vehicle 
power are fully treated, together with illustrations of their 
parts and tabulated sizes, also their care and running are in 
cluded Electric ignition by induction Coil and Jump Sparks 
are fully explained and illustrated, including valuable informa 
tion on the testing for economy and power and the erection of 
power plants Illustrated by 351 engravings Price, $2.50. 


edition 
one in- 


By 
Its 450 
terested. 


Punches, Dies and Tools for Mfg. in Presses. 


By J. V. Woodworth. A work of 500 pages, illustrated 
by nearly 700 engravings, being an encyclopedia of die-making, 
punch-making, die-sinking, sheet-metal working, and making of 
special tools, sub-presses, devices and mechanical combinations 
for punching, cutting, bending, forming, piercing, drawing, com 
pressing, and assembling sheet meta) parts and also articles of 
other materials in machine Price, 84.00. 


and 


tools 


American Tool Making and Interchangeable Mfg. 


By J. V. Woodworth A 
containing 600 illustrations on the designing, constructing, 
and installation of jigs, fixtures, devices, special appli 
ances, sheet-metal working processes, automatic mechanisms, and 
labor-saving contrivances; together with their use in the :athe 
milling machines, turret lathe, screw machine, boring mill, 
power press, drill, sub-press, drop hammer, ete., for the working 
of metals, the production of interchangeable machine parts, and 
the manufacture of repetition articles of metal 

Price, ¥4.00, 


practical treatise of 560 pages, 
use 


tools, 


Change Gear Devices. 


errigo A book for 
man and mechanic who is interested in feed changes for any 
kind of machines This shows what has been done and how 
Gives plans, patents and all information that you need. 88 pages 
Price, 81.00. 


Henley’s Twentieth Century Receipt Book. 

The most valuable Technochemical Receipt Book published. 
Containing over 10,000 selected scientific, chemical, techno 
logical and practical receipts and processes, including hundreds 
of so-called trade for every Hoo 


By Oscar E every designer, drafts 


secrets business Dives 


Price, 83.00. 


Modern Machine Shop Construction, Equipment 


and Management. 

Oscar E. Perrigo. The only work published 
describes the Modern Machine Shop or Manufacturing 
from the time the grass is growing on the site intended for it 
until the finished product is shipped. Just the book needed by 
those contemplating the erection of modern shop buildings, the 
rebuilding and reorganization of old or the introduction 
of Modern Shop Methods, Time and Systems. 400 pages, 
225 illustrations. Price, 85.00. 


By that 


lant 


ones, 
Cost 


Pocket Book of Refrigeration and Ice-Making. 

By Wallis-Taylor the 
prehensive reference on 
eration and cold 


and 
subject 
Price, 


most com 
of refrig 
#1.50. 


latest 


the 


This is one of 
books published 


storage 


Mechanical Movements, Powers and Devices. 


By G. D. Hiscox A Dictionary of Mechanical Movements, 
Powers and Devices, embracing an illustrated description of the 
greatest variety of mechanical movements and devices in any 
language, covers nearly the whole range of the practical and 
inventive field. Contains 1,800) specially made illustrations 
and 400 pages Price, 83.00. 


Modern Machine Shop Tools; Their Construction, 


Operation and Manipulation. 


An entirely new 
673 illustrations, 


By W. H. 
work of 555 
detail the construction, 
Hand and Machine Tools. 
and scraping machines: on 


and fully illustrated 
describing in every 
operation, and manipulation of both 
Includes chapters on filing, fitting, 
drills, reamers, taps, and dies: the 
lathe and its tools: planers, shapers, and their tools: milling 
machines and cutters; gear cutters and gear cutting: drilling 
machines and drill work; grinding machines and their work: 
hardening and tempering: gearing, belting, and transmission 
machinery; useful data and tables Price, $4.00. 


VanDervoort 
pages and 


American Steel Worker. 


and know what 
purpose ; gives you reasons for different 
the making of small tools, taps, reamers, drills, milling 
cutters; about the hardening and tempering of large and 
small; about pack and case hardening; tempering springs, how 
to anneal: what of heating apparatus to and how to 
make it if you have to; mixtures for baths the best kind, 
for each purpose Price, 82.50. 


Tells 
for each 
treat in 


steel is best 


steels: how to 


you how to select steel: 


dies, 


sort use 


gives 





Mechanical Appliances and Novelties of Construction 
volume to the 
first volume, 
contains il 


This is a 
movements 
character 


supplementary 
Unlike the 


this volume 


By G. D. Hiscox 
one upon mechanical 
which is more elementary in 
lustrations and descriptions of many combinations of motions 
and of mechanical devices and appliances found in different 
lines of machinery Each device being shown by a line drawing 
with a description showing its working parts and the method 
of operation. 3096 pages 1,000 specially made illustrations 

Price, 83.00, 


Machine Shop Arithmetic. 


Ry Sth edition It takes 
up such 
shows how 
well as to 
that any thread 
drills, pipe threads, 
other things 131 


Colvin-Cheney Just published 
calculations as are likely to come up in the shop, and 
each step is taken. Shows how to make formulas as 
them Takes up screw cutting in such a way 
can be calculated on any lathe. Tells about tap 
weight of metals, metric system and many 
pages Price, Se. 


use 


Bevel Gear Tables. 


Ag. Engstrom A new book that will at once com 
mend mechanics and draftsmen Does away with all 
the trigonometry and fancy figuring on bevel gears and makes 
it easy for any one to lay them out or to make them just right 
There are 36 full*page tables that show every necessary dimen 
sion for i combinations you're apt to need No 
puzzling, Gives placing distance, of all the 
(including and the correct cutter to use 
Price, 81.00, 


Modern 


By Db 


itself to 


all sizes 
figuring of 
cutting 


or 
guessing 


mungles angles) 


Dies, Their Construction and Use for the 
Working of Sheet Metals. 


By J. V. Woodworth It shows how dies are designed, made 
used, and those who are engaged in this line of work can 
many valuable Thoroughly modern 384 
205 illustrations Price, B:.00. 


and 
secure suggestions 


pages 


Modern American Lathe Practice. 

scar EF. VPerrigo A 

the very latest practice in lathe and 
well the construction of and latest 
ture of Important 


mantutac 
pages, fully illustrated 


describing and illustrat 
boring mill operations, 
developments in the 
machine tools 300 
Price, 82.50, 


new book 
Ing 
as as 


classes of 


these 


Compressed Air in All Its Applications. 
the book on 
been thirty-five 
phase of one can 
S5.00. 


most complete the 
and its 
subiect 


Price, 


Lliseox This is 
Air that has ever 
include about every 


45 illustrations 


By G. D 
subject of 
( hapter s 
think of 


issued, 


the 


Turning and Boring Tapers. 
explanation 
explains the 
shows how to 
used 
Price, 


of a 
dif 


use 


By Fred 
subject that puzzles 
ferent ways of designing 
the compound and 


written 
This 
tables 


mostly 


Colvin A plainly 

many a mechanic 
tapers, gives 
the tapers 


rest gives 


25c. 
Drafting of Cams. 

interested in ¢ 
for any kind of 


ams and this shows just 
work you may have 
Price, 2he. 


Commutator Construction. 


By Baxter The business end of any 
the direct current type, is the commutator 
different methods of constructing them and 
repaired 


Every 


to lay 


mechanic is 
them out 


dynamo or motor is of 
rhis shows the 

how they can be 
Price, 25 


Threads and Thread Cutting. 


Ry Colvin-Stabel There are about thread 
cutting that younger machinists are 
shows how they are put in the | 


touches on Thread Milling 


many points 

glad to know about rhis 

the and with a hob Also 
Price, 25e. 


Brazing and Soldering. 
The only book that 
handle any brazing soldering 
you what mixture to how to make a 
one Full of kinks 


shows how to 

that « along tells 

furnace if you need 
Price, 25 


By Hobart you just 


oh of or MmmHes 


use, 


Wiring a House. 

built tells how to 
how 
informa 


house already just 
where to begin 


Insurance Rules: in 


Shows a 
wiring it 
ording to 
need 


Ry Pratt 
Start about 
to run it 
tion you 


what wire to 
just the 


Price, 


use 


nce Tact 


Modern Gas Engines and Producer Gas Plants. 


By R. M.. Mathot A practical tr setting for 
ciples of gas engines and producer design, the selection 
installation of an engine, conditions of perfect operation 
ducer-gas engines and their possibilities, the care of 
ind producer-gas plants, with a chapter on vo 
carbon and oil engines Price, 


th the prin 
and 
pro 


eatise 


ras engines 
itile hydro 
82.00. 








of these books sent 


Be tus 


Be Special circular on 


Catalogue of 


request 
practical 


hooks 


these 


Nend 


hooks sent prepaid on + 
for it 


lnw of 


Be 


sent on 


request 
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Handles, Machine Tool Hose | Lathe Attachments—Cont. Lathes, Automatic Screw- 
Cincinnati Ball Crank Co., Cin-| Chicago Pneumatic Tool Co., Chi- | Pratt & Whitney Co., Hartford, Threading 

cinnati, O. cago, Ill. Yonn. Automatic Machine Co., Bridge 
Whitman & Barnes Mfg. Co., Chi- | Independent Pneumatic Tool Co., | Rivett Lathe Mfg. Co., Boston, port, Conn 

Mass. Manning, Maxwell & Moore, Inc 


cago, 
Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 
Link-Belt Co., Philadelphia, Pa. 
Manahan, J. Archibald, New York. 
Wood's Sons Co., T. Cham- 
bersburg, Pa. 
Feed Water 
Hyde Park, 


Heaters, 
Sturtevant Co., B. F., 

Mass. 
Heating and Ventilating 
Apparatus 


American Blower Co., Detroit, 


Mich ; 

Garden City Fan Co., Chicago, 
Ill 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating Machines 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 


cago, Ill 
Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 


Grant Lees Machine Co., Cleve- 
land, Ohio 

Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 

Box & Co., Alfred, Phila., Pa. 
trown Hoisting Machinery Co. 


Cleveland, O. 


Case Mfg. Co., Columbus, O. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cleveland Crane & Car Co., Wick- 
liffe, O 

Cresson Co., Geo. V., Phila., Pa. 


Franklin Portable Crane & Hoist 


Co., Franklin, Pa. 
Link-Belt Co., Philadelphia, Pa 
Manning, Maxwell & Moore, Inc., 
New York 


Moore Co., Franklin, Winsted, Ct 


Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
} Mass. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Yale & Towne Mfg. Co. New 
York. 

Hoists, Electric 

Cc & C Electric Co., New York. 


Columbus, O. 
Tool Co., Chi- 


Wick- 


Case Mfg. Co., 

Chicago Pneumatic 
cago, Ill. 

Cleveland Crane & Car Co., 
ffe, 


Crocker - Wheeler Co., Ampere 
N. J. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Electric Co., New York. 


General Pneumatic T ool Co., Mon- 
tour Falls, N 


Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. ; 
Sprague Electric Co., New York. 
Yale & Towne Mfg. Co., New 

York. 
Hoists, Hand 
Case Mfg. Co., Columbus, O. 
Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Moore Co., Franklin, Winsted, Ct. 
Nicholls, Wm. S., New York. 
Yale & Towne Mfg. Co., 
York. 


Hoists, Pneumatic 


Chicago zeae Shaft Co., Chi- 
cago, 

Curtis ’ Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Northern E ngineering Works, De- 
troit, Mich 


New 


Hones 
Carborundum Co., Niagara Falls, 
N. Y. 
Chicago Pneumatic Tool Co., Chi- 


cago, Il. 
Pike Mfg. Co., Pike, N. H. 





| Hunt Co., 





Chicago, 
Rhoads & Son, (- & 
Sprague Electric Co., 


Phila., Pa. 
New York. 


Igniters, Gas Engine 
Franklin = 4 Co., H. H., Syra- | 
cuse, N., 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 


Indicators, Steam Engine 
Crosby Steam Gage & Valve Co. 
Boston, Mass. 


Indicators, Test 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Norton Grinding Co., Worcester, 
Mass. 

Starrett Co., L. S., Athol, Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 


bana, O. 
Lunkenheimer 
Sellers & Co., 

delphia, Pa. 


Cincinnati, O. 
Wm., Phila- 


Co., 
Inc., 


Inspection and Tests 
Robert W., Chicago, Ill. 


Instruments, Electric 


General Electric Co., New York. 

Iron Bar 

Milton Mfg. Co., Milton, Pa. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Burroughs Co., Chas., Newark 

Watson Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Jacks, Lever and Screw 

Watson-Stillman Co., New York. 

Kettles, Soda 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Gray & Prior Mach. Co., Hart 
ford, Conn. 

Mfg. Equip. & Engineering Co. 
E. Boston, Mass 


Key Seaters 
Baker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, Ill. 

oy § & Sons, John T., Brooklyn, 

me, Machine Co Ww. P., 
Rochester, N. Y. 

De Fries & Co., Dusseldorf, Ger. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York 


Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

Morton Manufacturing Co., 
kegon Heights, Mich. 

Niles-Bement-Pond Co., New York. 


} 





| 
| 


| 


Saunders Co., James, Dayton, O. 
Seneca Falls 


Mfg. Co., Seneca 
Falls, N. Y. 
Sloan & Chace Mfg. Co., Newark, 


Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

es & Co., Chas. H., Chicago, 
1 


Billings & Spencer Co., Hartford, 
Conn. 

| Johnson, Jr. & Co., I. H., 
delphia, Pa. 

LeCount, Wm. 


Conn. 

O. K. Tool Holder Co., 
Conn. 

Pratt & Whitney Co., 


Conn. 
Tindel-Morris Co., Eddystone, Pa. 


Phila- 
Norwalk, 
Shelton, 
Hartford, 


G., So. 


Williams & Co., J. H, Brooklyn, 
| Lathes 
| American Tool Wks. Co., Cin., 0 


American Too! and Machine Co., 
Boston, Mass. 


| Automatic Mach. Co., Bridgeport, 


Conn. 
Barnes Co., B. F., Rockford, IIL. 
| Barnes Co., W. F. & John, Rock- 
ford, Ill. 


| Bradford Mach. 


J. G., Everett, Mass. 
Tool Co., Cin., O. 


Blount Co., 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

| Champion Tool Works Co., Cin- 
cinnati, O. 

Cincinnati Lathe and Tool Co., 
Cincinnati, Ohio. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

| Diamond Machine Co., Provi- 
dence, R. a 

Dreses Mach. Tool Co., Cin., O. 

Fay & Scott, Dexter, Me. 

Fay Mach. Tool Co., Phila., Pa. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Flather & Co., Nashua, N. H. 

Foster-Kimball Mach. Co., Elk- 
hart, Ind. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 


Prentiss Tool & Supply Co., New | 


York. 
Whitney Mfg. Co., 
Keys, Machine 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Hartford, Ct 


| Moline 
Mus- | 


Greaves, Klusman & Co., Cin., 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Johnson, Jr. & Co., I. H., Phila- 
delphia, Pa. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, © 

Lodge & Shipley Mach. Tool Co., 


Cincinnati, O. 
Manning, Maxwell 
New York. 
McCabe, J. J., New York. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 
Tool Co., Moline, III. 
Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 


& Moore, Inc., 


Motch & Merryweather Machin- 
| ery Co., Cleveland, O. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
| Prentice Bros. Co., Worcester, 


Standard Gauge Steel Co., Beaver | 
| 


Falls, Pa. 
Whitney Mfg. Co., 


Knives, Machine 


Coes Wrench Co., Worcester, 
Mass. 

Knourls 

Hammacher, Schlemmer & Co. 
New York. 

Lamps, Arc 

yeneral Electric Co., New York. 

Turner Brass Works, Sycamore, 
Ill. 


Western Electric Co., Chicago, 
Ill 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Lathe Attachments 


American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchburg Machine Works, Fitch- 


burg, Mass. 
Niles-Bement-Pond Co., New York. 


Hartford, Ct. 


Mass. 
Prentiss Tool & Supply Co., New 
York. 


Rene <nepenter Co., Cincinnati, 

Ohio. 

Reed Co. F. E., Worcester, 
Mass. 

Saunders Co., James, Dayton, O. 

oor “anne & Boye, Cincinnati, 
Ohio. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Springfield Mach. Tool Co., 
Springfield, O. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 


cinnati, O. 
Wahoott & Wood Mach. Tool Co., 


Jackson, Mich 

Wells Sons Co., F. E., Greenfield, 
MASS. 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Wormer Mchry. Co., C. C., De- 
troit, Mich. 





New York. 

Pratt & Whitney Co., Hartford 
Con 

Prentiss Tool & Supply Co., New 
York. 


Lathes, Bench 


American Watch Tool Co., Wa! 
tham, Mass. 

Ames & Co., B. C., Waltham 
Mass. 


Blount Co., J. G., Everett, Mass 
Hardinge Bros., Chicago, Ill. 


Manning, Maxwell & Moore, In 
New York 

Pratt & Whitney Co., Hartford 
Conn. 


Prentiss Tool & Supply Co., Ney 
York 


Rivett Lathe Mfg. Co., Boston 
Mass. 

Seneca Falls Mfg. Co., Senec: 
Falls, N. Y. 

Stark Tool Co., Waltham, Mass 

onen 6 Chace Mfg. Co., Newark 

Taylor & Fenn Co., Hartford 
Conn. 

Waltham Machine Works, Wal! 
tham, Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Lathes, Boring 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Johnson, Jr. & Co., I. H., Phila 
delphia, Pa. 

Manning, Maxwell & Moore, Inc 
New York. 


Niles-Bement-Pond Co., New York 
Prentiss Toot & Supply Co., New 


York. 

Patterson, Gottfried & Hunte: 
Ltd., New York. 

Whitman & Barnes Mfg. Co 


Chicago, III. 


Lathes, Brass 


Bardons & Oliver, Cleveland, O. 
Dreses Mach. Tool Co., Cincin., 0 


Johnson, Jr. & Co., Il. H., Phila 
delphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

_m Tool & Supply Co., New 
or 

Springfield Mch. Tool Co., Spring 
field, O. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Lathes, Extension 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Johnson, Jr. & Co., I. H., Phila 
delphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 


Lathes, Foot Power 
Barnes Co., W. F. & Jno., 
ford, Ill. 
Manning, Maxwell & Moore, Inc., 
New rk. 
Falls Mfg. Co., 


Seneca Seneca 


Falls, N. Y 

Lathes, Screw Thread 

Johnson, Jr. & Co., I. H., 
delphia, Pa. 

Lathes, Speed 

Blount Co., J. G., Everett, Mass 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Lathes, Wood 

Prentiss Tool & Supply Co., New 


Phila 


ork. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
Levels 
Keuffel & Esser Co., New York 
Lufkin Rule Co., Saginaw, Mich 
Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 
Hart & Cooley Co., New Britain 


onn. 
Loon Metallic Mfg. Co., Aurora, 


Rock- 
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Radial mas Gear 
Duplex Cutters 


EBERHARDT’S PATENT. 


In many instances it is possible to arrange cutters in gangs of 
two or more and thus finish several teeth in a gear at one operation, 
the number of cutters to be used depending on the pitch and 
number of teeth in gear. 


Cutters of this type are useful to increase the output and effect 
a great saving in costs. They should be given every consideration 
in cases where large quantities of gears are required of one kind. 
It is only in such cases that they are economical as each gang is 
made correct for one diameter of gear or number of teeth only, 
and other numbers of teeth cannot well be cut with good results. 


We have so improved the method of making these cutters 
that the results obtained are exceptionally good. 


We are prepared to furnish any pitch or size of cutter and will 
be glad to quote prices on request. 


Catalog showing complete line of standard cutters mailed on 
application. 


Union Twist Drill Company, 


The Cutter Makers. Athol, Massachusetts. 


New York Store, 54 Warren St.. W. L. : FOREIGN AGpenTS—France, Alfred H. 
, [a Schutte, 85 Rue Reaumer, Paris. Eng- 


Neff, Mer. Philadelphia Store, 52 

North 5th St., Field & Co., Mgrs. Bos- land, Chas. Neat & Co., 112 Queen Vic- 

ton Agents, 25 Purchase St, E. T. Ward toria St., London. Italy, Ing. A. 

& Sons. Chicago Store, 54 West Wash- Baldini, Pontedera. Australia, Thos. 

ington St., Bordwell & Barton Co. McPherson & Sons, Melbourne. Japan, 
Andrews & George, Yokohama. 
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Lockers, Clothes—Continued. 


Merritt & Co., Philadelphia, Pa. 
Manufacturing Equipment & En- 


gineering Co., Boston, Mass. 
Locks 
Yale & Towne Mfg. Co., New 


York. 


Locomotives, Electric 
General Electric Co., New York. 


Lubricants 


Besly & Co., Chas. H., Chicago, 
Iil. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubricators 

Besly & Co., Chas. H., Chicago, 
Ii. 

Gem Mfg. Co., Pittsburg, Pa. 

Greene, Tweed & Co., New York. 

Machinery Dealers 

Besly & Co., Chas. H., Chicago, 
Ill. 

Chandier & Farquhar, Boston, 
Mass. ; : 

Garvin Mach. Co., New York. 

Hill, Clarke & Co., Inc., Boston, 
Mass. . : 

Lea Equipment Co., New York. 


Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machry. Co., 
Chicago, 

McCabe, J. 

McDowell, 
go, Ill. 

Motch & Merryweather Co., Cleve- 
land, QO. : 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mach. Co., C. C., De- 
troit, Mich. 


Machinists’ Small Tools 

Athol Machine Co., Athol, Mass. 
taldwin Steel Co., New York. 

Bemis & Call Hardware & Tool 
Co., Springtield, Mass. 

ar d & Co., Chas. H., 
Ill 


Z. New York. 


Stocker & Co., Chica- 


Chicago, 


Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. 
dence, R. 

Cleveland 
land, O. 

Hammacher, 
New York. 


, Provi- 


I. 
Twist Drill Co., Cleve- 


Schlemmer & Co., 


Lufkin Rule Co., Saginaw, Mich. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney 
Conn. 

Sawyer Tool Mfg. 
Mass. 

Slocomb Co., J. T., 

Standard Tool Co., Cleveland, oO. 

Starrett Co., L. S., Athol, Mass. 


Machinists’ Supplies 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., 
Ill. 


Co., Hartford, 
Co., Fitchburg, 


Prov., R. I. 


Chicago, 


Hammacher, Schlemmer & Co., 


New York. 


Manning, Maxwell & Moore, Inc., 
New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Whitman & Barnes Mfg. Co., Chi- 
cago, I 


Magnets, Lifting 
Electric Controller & Supply Co., 
Cleveland, O. 


Mandrels, Expanding 
Chadwick & Trefethen, 
mouth, N. H. 

Le Count, Wm. G., So. 
Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Western Tool & Mfg. Co., Spring- 
field, O. 


Ports- 


Norwalk, 


Mandrels, Solid 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City, N. 


Standard’ Tool ‘Co. Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 





Marking Machines 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Glouces- 


John M., 
ter City, N. J. 


Mechanical Draft 
American Blower Co., 
ich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Metal, Bearing 


Detroit, 


oy & Co., Chas. H., Chicago, 
Ill. 

Lumen Bearing Co., Buffalo, N. Y. 

Rowell Co., W. G., Bridgeport, 
Conn. 

Meters, Cut 

Warner Instrument Co., Beloit, 
Wis. 

Meters, Electric 

General Electric Co., New York. 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, ; 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. 8S, Athol, Mass. 


Milling Attachments 


Adams Co., Dubuque, lowa. 
Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 

dence, R. I. 
Cincinnati Milling 
Cincinnati, O. 
Ingersoll Milling 
tockford, Ill. 
Kearrcey & Frecker, 
Ww 


Provi- 
Machine Co., 


Mach. Co., 


Milwaukee, 


is. 
— “ao Mfg. Co., Milwaukee, 


Wis. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 
Mfg. Co., Boston, 


Ohio. 
Rivett Lathe 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Ames & Co., B. C., Waltham, 
Mass. 


Cleveland, O. 
Boston, Mass. 
Moore, Inc., 


Burke Machry Co., 
Hill, Clarke & Co., 
Manning, Maxwell & 
New York. 
Niles-Bement-Pond Co., New York. 
a Lathe Mfg. Co., Boston, 
as 
a & Chace Mfg. Co., Newark, 


Waltham Wateh Too! Co. , Spring 
field, Mass. 


Milling Machines, Hand 


Brewn & nm Mfg. Co., Provl- 
dence, R. 

Cincinnati Milling Mach. Co. 
Cincinnati, 

Hill, Clarke & Co., Boston, Mass. 

Manning, Maxwell & Moore, Inc., 


New York. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co.. Hartford, Ct 


Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Machine 


Co., Hyde Park, Mass. 
Cincinnati Milling Machine Co., 
Cincinnati, O. 
Grant Lees Machine Co., Cleve 
land, Ohio. 


Hendey Mach. Co., Torrington, Ct 


Hess Fright Mfg. Co., Whila., Pa. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Kempsmith Mfg. Co., Milwaukee 

Manning, Maxwell & Moore, Inc., 
New York. 

Newton Machine Tool Works, 
Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Plain 
Adams Co., Dubuque, Iowa. 
American Tool Wks. Co., Cin., O. 
Beaman & Smith Co. , Prov., R. I. 





Milling Machines, Plain 
Continued. 


Becker - Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co.. 
Cincinnati, O. 

Garvin Mach. Co., New York. 


Grant Lees Machine Co., Cleve- 
land, Ohio. 

Hendey Mach. Co., Torrington, 
Conn. 

Ingersoll Milling Machine Co., 
Rockford, III. 

-_ “ed & Trecker, Milwaukee, 

Kempsmith Mfg. Co., Milwaukee, 

LeBlond Mach. Tool Co., R._ K., 
Cincinnati, 

Manning, Maxwell & Moore, Inc., 
New York. 


Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morton Manufacturing Co., Mus- 
kegon Heights, Mich. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Oesterlein Machine Co., Cin., O. 

Owen Mach. Tool Co., Spring- 


field, O. 
—_ & Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 


Vandyck Churchill Co., New York. 


Waltham Watch Tool Co., Spring- 
field, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitney Mfg. Co., 


Hartford, Ct. 
Wormer Mchry. Co., C. C., De 
troit, Mich. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, 

jarvin Mach. Co.. New York. 

Hendey Mach. Co., Torrington, 
Conn. 

ey «& 


Trecker, Milwaukee, 


Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Manning, Maxwell & Moore, Inc., 
New York. 
McCabe, J. J., New York. 


Marshall & Huschart Machry. Co., 
Chicago, Ill 

Niles-Bement-Pond Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

o— Mach. Tool Co., Springfield 
Ohio. 

Prentiss Too! & Supply Co., 
York. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 

Beaman & ‘Smith o., Prov., R. I. 

Becker-Brainard Milling Machine 
Co., Hyde Park, 

Brown & _ ee Mfg.’ Co., Provi- 
dence, R. 

Clough, R. M. Tolland, Conn. 


New 


Garvin Machine Co., New York. 

Grant Lees Machine Co., Cleve 
land, Ohio. 

Ingersoll Milling Machine Co., 
Rockford, Ill. 

Manning, Maxwell & Moore, Inc., 
New York. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Spring- 


field, O. 

Prentiss Tool & Supply Co., New 
or 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Worm 


Cleveland Automatic Machine Co., 
Cleveland, 

Pratt & Whitney Co., Hartford, 
Conn. 





Milling Tools, Adjustable 


ey ro Tool Co., New Haven, 

“onn 

Rogers Works, John M., Glouces- 
ter City, N. J. 


Mining Machinery 

Farrel Fdry. & Machine Co., An- 
sonia, Conn. 

Ingersoll-Rand Co., New York. 


Mixing and “Sifting Ma- 
chines, Sand 


Hanna Engineering Works, Chi- 
cago, 

Ingersoll- -Rand Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Molding Machines 

Adams Co., Dubuque, Iowa. 

Moline Tool Co., Moline, Ill. 

Mumford Ce., E. H., Philadel- 


phia, Pa 


Tabor Mfg. Co., Philadelphia, Pa. 


Molds and Ladles 

Field, Chas. H., Providence, R. I 

Goldschmidt Thermit Co., New 
York. 


Chain 
Brit 


Mortising Machines, 


New Britain Mach. Co., New 
ain, Conn. 


Motors, Electric 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

at as - Wheeler Co., 


"Mfg. Co., 
J. 


Ampere, 
Diehl Elizabethport, 
N. 


Eck Dynamo & Motor Co., Belle 
ville, N. J. 

Faure Electric Co., Ossining, 
NY 

New York. 

Cin., O. 


et 2 
General Electric Co., 
Jantz & Leist Elec. Co., 


Lincoln Motor Works Co., Cleve 
land, O. 
Northern Electrical Mfg. Co., 


Madison, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth Bros. & Co., Chicago, Ill 
Sprague Electric Co., New York. 
Stow Mfg. Co., Binghamton, N. Y 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Elec. 
Wagner Elec. 
Mo. 
Western 
Ill. 
Westinghouse Electric & Mfg. Cc 
Pittsburg, Pa. 


Cincinnati, O. 
Co., St. Louis, 


.. 
Mfg. 


Electric Co., Chicago, 


Name Plates 


Franklin Mfg. Co., H. H., Syra- 
ecuse, N. Y. 

Turner Brass Works, Sycamore, 
all. 

Nozzles, Sand and Air 


Cincinnati, O 
Cincinnati, O 


Lunkenheimer Co., 
Powell Co... Wm., 


Nut Tappers 


See Bolt and Nut Machinery. 

Nuts 

Dyson & Sons, Joseph, Cleveland, 
Ohio. 

Milton Mfg. Co., Milton, Pa. 

National-Acme Mfg. Co., Cleve 
land, O. 

Oils 

Besly & Co., Chas., Chicago, II. 


Oilers 


American Tube & Stamping Co. 
Bridgeport, Conn. 


Bay State Stamping Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Oxygen Welding 

Industrial Oxygen Co., New York. 

Packings, Hydraulic 

Watson-Stillman Co., New York. 

Packing, Steam 

Greene, Tweed & Co... New York 


Jenkins Bros., New York. 


Paints and Enamels, Ma- 
chinery 
, Felton, Sibley & Co., Phila., Pa 
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“MORSE” | 


Every user of Drills in the United States knows what the name 
“*MORSE” implies. If he knows Drills at all, he knows that ‘*MORSE”’ 
stands first for Quality, for Uniformity, for Durability, for 


EVERYTHING THAT GOES 
TO MAKE PERFECT DRILLS 


We are Agents for ‘‘MORSE”’ Drills, and carry a large stock and 
respectfully invite specifications for present or future deliveries. 




















ASK FOR DRILL CATALOG NO. 2408. 


Hammacher Schlemmer & Company, 


HARDWARE, TOOLS AND SUPPLIES 
New York since 1848 - - 4th Ave. and 13th St. 
















Our Power Presses and Press Tools 
Have No Equal—We Guarantee It. 


That's a mighty strong clatm for us to 
make —but they’ re mighty strong tools to 
back it Otherwise we wouldn't dare to 

dsuch a statement broadcast. 









esses and Press tools are our ex- 






clusive specialty. We've made a life study 
of this heretofore rather neglected line—the 







results of which are YOUR gain 






Our Binding Guarantee 










Any customer, after the severest inspec 


tion and comparison of a 


Zeh & Hahnemann Tool 










yf 





have 
returning same if it does not prove to be 


with all others, may the privilege « 







positively the best in points of material 

design, workmanshipand practical appoint 

ments A broader and more liberal guar 
impossible 








Write for Catalog. 





ZEH & HAHNEMANN, 50-60 vanderpool St., Newark, N. J. 
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Pans, Lathe 
Lyon Metallic Mfg. Co., Aurora 
1] 


New Britain Mach. Co., New Brit- 
ain, Conn. 


Pans, Shop 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Patents 


Howson & Howson, Philadel., Pa. 

Macdonald & Macdonald, New 
York. 

Parker, C. L., Washington, D. C. 

Straley & Hasbrouck, New York. 


Pattern Shop Machinery and 
Supplies 

American Wood 
Co., Rochester, 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marston & Co., J. M., 
Mass. 

Prentiss Tool & Supply Co., 
York. 

Seneca Falls Mfg. 
Falls, N. Y. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Working Mchry. 


Boston, 
New 


Co., Seneca 


Patterns and Models 
Manville Bros. Co., Waterbury, 
Conn. 
Moline 
Mummert, 
over, Pa. 


Moline, Ill. 
Dixon Co., 


Tool Co., 


Wolf, Han- 


Pencils 
Dixon Crucible Co., 
City, N. J. 


Phosphor Bronze 
Lumen Bearing Co., 


Pinion 
American Watch 
tham, Mass. 
Gould & Eberhardt, Newark, N. J. 
Sloan & Chace Mfg. Co., Newark, 

nN. Jd 


Jos., Jersey 


Buffalo, N. Y. 


Cutters 


Tool Co., Wal- 


Stark Tool Co., Waltham, Mass 


Pipe Catting and Threading 
Machines 

Bignall & Keeler Mfg. Ed- 
wardsville, Ill 

Curtis & Curtis 
Conn. 

Foote-Burt 
Ohio. 

Tandis Machine Co., 
Pa. 

Manning, Maxwell & Moore, Inc., 
New York 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Saunders Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., Myers- 
town, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wrigley Co., Thos., 


Pipe Fitters’ Tools 
Cleveland Twist Drill 
land, O 
Goldschmidt 
York. 
Reed Mfg. Co., Erie, Pa. 
Saunders Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O 


Planer Attachments 
Cincinnati Planer Co., Cincin., O 
Gray Co., G. A., Cincinnati, O. 
Reed Co., F. E., Worcester, Mass. 


Planer Tools 

Armstrong Bros. 
cago, Ill 

0. K. Tool 
Conn. 


Co., 


Co., Bridgeport, 


Co., The, Cleveland, 


Waynesboro 


Chicago, Ill 


Co., Cleve- 


Thermit Co., New 


Tool Co., Chi- 


Holder Co., Shelton 


Planers 

American Tool Wks. Co., Cin., O. 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Cleveland Planer Works, Cleve- 
land, O. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Fitchburg Machine 
burg. Mass. 

Flather Planer 
Nashua, N. H. 


Bal- 
Works, Fitch- 


Co., Mark, 





Planers —Continued. 


Garvin Machine Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrintgon, Son & Co., Edwin, 
Philadelphia, Pa. 

IIendey Mach. Co., 
Conn. 

Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford. 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Phila 
delphia, Pa. 

Vandyck Churchill Co., New York 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. ; 
Woodward & Powell Planer Co. 

Worcester, Mass. 
Wormer Mchry. Co., C. C., 
troit, Mich. 


Torrington, 


Inc., Wm., 


De- 


Planers, Bench 


Bartiett, E. E., Boston, Mass. 


Planers, Gear 
Works, 
Planers, Portable 
Manning, Maxwell & 
New York. 
Morton Manufacturing Co., 
kegon Heights, Mich. 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Manning, Maxwell & Moore, 
New York. 
Planers, Rotary 
Newton Machine 
Inc., Philadelphia, 
Niles-Bement-Pond Co., 
Sellers & Co., Inec., Wm., 
delphia, Pa. 
Tindel-Morris Co., Eddystone, Pa 
Underwood & Co., H. B., Philadel 
phia, Pa. 


Gleason Rochester, N. Y. 


Moore, Inc., 


Mus- 


Inc., 


Tool 
Pa. 

New York. 
Phila- 


Works, 


Precision Machinery 
Watch Tool Co., 
Mass. 

ow 2 Ge 


American Wal 
tham, 

Ames & 
Mass. 

Manning, Maxwell & Moore, 
ew ork 

Remington 
Boston, 

Rivett Lathe 
Mass. 

Sloan & Chace Mfg. Co., Newark, 
N. J 


Waltham, 
Inc., 


Tool & Mach. Co., 
Mass. 
Mfg. Co., Boston 


Stark Tool Co., Waltham, Mass. 
Waltham Watch Tool Co., Spring 
field, Mass 
Broaching 
Consolidated Press & 
Ilastings, Mich. 
Prentiss Tool & Supply Co., New 


York. 
Watson-Stillman New York 


Presses, 
Tool Co., 


Co., 


Presses, Drop 

American Tube & Stamping Co.,; 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York 

Swaine Mfg. Co., Fred J., St. 
Louis, Mo. 

Foot and Hand 

W., Brooklyn, N. Y 

Consolidated Press & Tool Co., 
Hastings, Mich 

Ferracute Mach. 
N. 2 


Presses, 
Bliss Co., E. 


Co., Bridgeton 


Providence, 


Leonard Mfg. Co., 
m. 3 
Manville 
Conn. 
Swaine 
Louis, 
Taylor & Fenn Co., 


Bros. Co., Waterbury 
Mfg. Co., 


Mo. 


Fred J., St. 


Hartford, Ct. 


Presses, Forging 

Beaudry & Co., 
Mass. 

Niles-Bement-Pond Co., 


Inc., Boston 


New York 


Presses, Hydraulic 

Burroughs Co., Charles, Newark 
N. J. 

Chambersburg Engineering Co., 
Chambersburg, Pa 

Elmes Engineering 
F., Chicago, Ill. 


Works, Chas 


Presses, Hydraulic —Cont. 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Watson-Stillman Co., New York. 


Presses, Power 
Automatic Mach. Co., Bridgeport. 


Conn. 

Bethlehem Fdry. & Mach. Co., So. 
Bethiehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co. 
Chambersburg, Pa. 

Consolidated Press & 
Hastings, Mich. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Ferracute Machine Co., Bridge- 
ton, N. J. 

Lucas Mach. Tool Co., Cleve., O. 
Manning, Maxwell & Moore, Inc., 
New York. 
Manville Bros. 

Conn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Springfield Machine Tool 
Springfield, O. 
Swaine Mfg. Co., Fred J., 

Louis, Mo. 
Toledo Machine & 

ledo, O. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 

Zeh & Hahnemann, Newark, N. J. 


Tool Co., 


Co., Waterbury, 


Co., 
St. 


Tool Co... To- 


Presses, Screw 

tarnes Co., W. F. & John, 
ford, Ill. 

Consolidated 
Hastings, 


Rock 


Press & Tool Co., 


Mich. 
Gas 
Motor 


Producers, 
Backus Water 
ark, N. J. 


Co., New- 


Profilers 
American Watch 
tham, Mass. 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Garvin Machine Co., New York. 
Pratt & Whitney Co., Hartford, 

Conn. 


Tool Co., Wal- 


Machine 


Publishers 


American School of Correspond- 
ence, Chicago, Ill. 

Henley Pub. Co., N. W., New 
York. 

Nill Publishing Co.. New York. 

Piers, Frank, Philadelphia, Pa. 

Pulleys 

American Pulley Co.. 

American Tool & 
Boston, Mass. 

Caldwell & Son Co., H. 
cago, Il. 

Cowanesque Valley 
Cowanesque. Pa. 

Cresson Co., Geo. V., Phila., Pa. 

Kastern Machinery Co., New Ha- 
ven, Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co.. New York. 

Oneida Steel Pulley Co., Oneida, 
N. ¥ 

Patterson, Gottfried & 
Ltd... New York. 

Sagewees Mfg. Co., Indianapolis, 
nec 

Sellers & Co., Wm., 
delphia. Pa. 

Tavlor-Wilson 
Rocks, Pa. 

Wood's Sons Co., 
bersburg, Pa. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Pulley Machinery 


Cincinnati Pulley Machinery 
Cincinnati, Ohio. 


Phila., Pa. 
Machine Co., 


W., Chi- 


Iron Works, 


Hunter, 


Phila- 


McKees 


Inc., 


Mfg. Co., 


T. B., Cham- 


Grand 


Cea., 


Polley Turning and Boring 
Machines 
Cincinnati Pulley 
Cincinnati, Ohio. 
Harrington, Son & 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Pumps, Air 
Ingersoll-Rand Co., 


Machinery Co., 


Co., Edwin, 


New York. 
Poamps, Electric 
General Electric Co., New York. 








Pumps, Hydraulic 
Burroughs Co., Charles, Newark 
i. J 


Elmes Engineering Wks., Chas. F 
Chicago, Ill. 

General Electric Co., New York. 

Watson-Stillman Co., New York. 


Pumps, Steam 


Clayton Air Compressor Works 
New York. " 
Ingersoll-Rand Co., New York. 


Punches, Centering 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Hammacher, & Co 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Sellers & Co., Wm., Phila 
Starrett Co., L. S., Athol, Mass 


Schlemmer 


Inc., 
delphia, Pa. 


Punches, Hand 


Acmstecgg Sum Mfg. Co., Chi 

cago, Ill. 

Bertsch & Co., 
Ind. 

Sellers & Co., 
delphia, Pa. 


Cambridge City, 


Inc., Wm., Phila- 


Punches, Hydraulic 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Burroughs Co., Chas., Newark, 

N. J. 
Elmes Engineering Wks., Chas. 
F., Chicago, Il. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Wm.,. Phila 
delphia, Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Watson-Stillman Co., New York. 


Inc., 


Punches, Power 

Bertsch & Co., Cambridge City, 
Ind. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Erie Foundry Co., Erie, Pa. 

Ferracute Mach. Co., Bridgton, 


x. J. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Manning, Maxwell & Moore, 
New York. 

Niles-Bement-Pond Co., New York. 

Royersford Foundry & Mach. Co., 
oyersford, Pa. 

Sellers & Co., Inc., Wm., 
delphia, Pa. 

United Engineering & Fdry. 
Pittsburg, Pa. 

Vandyck Churchill Co., New York 

Zeh & Hahnemann, Newark, N. J. 


Inc., 


Phila 


Co., 


Pyrometers, Electric 
Bristol Co., Waterbury, Conn. 
Bristol, Wm. H., New York. 


Racks, Cut 


Boston Gear 
Downs, Mass. 

Cleveland Wire Spring Co., Cleve- 
land, Vt. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Flather Co., E. J., Nashua, N. H. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Nuttall Co., R. D., Pittsburg, Pa. 

Perkins Mfg. Co., The, Spring- 
field, Mass. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Walcott & Wood Mach. 
Jackson, Mich. 

Waterbury Gear Co., 
Conn 

Woburn 
Mass 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Flather Co., E. J., Nashua, N. H. 

Gould & Eberhardt, Newark, N. J. 

Horsburg & Scott Co., Cleve- 
land, ©. 

Le Blond Mach. 
Cincinnati, O. 

Manning. Maxwell & Moore, 
New York. 

Sloan & Chace Mfg. Co., New- 
ark, N. J. 


Works, Norfolk 


Tool Co., 
Waterbury, 
Works, 


Gear Woburn, 


Tool Co., R. K., 


Inc., 
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If You Can Reach 
Far Enough To Just 
Hook The Point Of 


Bullard Automatic 
Wrench 


On A Bolt, Nut Or Union, You 
Gan Handle The Job All Right. 


What makes you a ‘‘Doubt- 
ing Thomas’’? 


Because you’ve never had a 
wrench in your hands that 


will do the trick, don’t you 

think there is such an article? 

Well, there is! This Bullard 

Wrench will and it doesn’t 

matter what size either, because a Bullard fits any size within its capacity. 

It’s merely a matter of opening the jaws, by putting the outer jaws against the bolt, 
nut or union and applying pressure with one hand. 

Here’s something else, coo. 

The jaws of a Bullard take hold without lapping and grip the instant you apply 
pressure—no lost motion—releases when you want it to and gives a wringing twist 
without a crushing strain. Has ten pounds of grip for one of pull. Never slips. 

If you’re still doubting, get a booklet and become convinced, or get a wrench from 
the nearest hardware dealer. 


sales Agents-—-John H. Graham & Co., 113 Chambers St., New York City. 11 Front St., San Francisco 


MECHANICS ASK FOR SPECIAL OFFER FROM 


Bullard Automatic Wrench Co.., 


Main Works and Offices. 


E. Providence, Rhode Island. 
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Rack Cutting Machines 
Continued. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Racks, Tool 
Lyon Metallic Mfg. Co., Aurora, 
Ill 


Mfg. Equipment & Engineering 
Co., East Boston, Mass. 

New Britain Mach Co., New Brit- 
ain, Conn. 

Western Tool & Mfg. Co., 
field, O. 


Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 


Baldwin Steel Co., 

Butterfield & Co., 

Card Mfg. Co., 8. 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Chadwick & Trefethen, 
mouth, N. H. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 


Spring- 


New York. 
Derby Line, Vt. 
Mansfield, 


Ports- 


Hammacher, Schlemmer & Co., 
New York. 
Hanna Engineering Works, Chi- 


eago, Ill. 
pas Mfg. Co., 
Lapointe Mach. 

Mass. 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 
Nash Company, Geo., 


The, Cleveland, O. 
Tool Co., Hudson, 


New York 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Mfg. Co., Erie, Pa. 

Megere Works, Jno. M., Glouces 


ter City, N. J. 
Smith & Co., Wm. 
Conn. 
Standard Tool Co., 
Ward & Son, 
Mass. 
Wells Bros. Co., Greenfield, Mass. 
bat Tool & Mfg. Co., Spring- 
flel« 
Whitman & Barnes Mfg. Co., Chi 
eago, Ill. 
Wiley & Russell Mfg. Co., Green 
field, Mass. 


Reamer Stands 
Flather Planer Co., 
Nashua, N. H. 
Skinner Chuck Co., 

Conn. 


J., New Haven, 


Cleveland, O. 
Edgar T., Boston, 


Mark, 
New Britain, 
Recorders, Speed 


Warner 
fis. 


Instrument Co., Beloit, 


Reheaters, Steam 
Ingersoll-Rand Co., 


Rheostats 
Crocker Wheeler Co., 


New York. 


Ampere, 


Electric Controller 
Cleveland, ¢ 

General Electric Co., New York. 

Westinghouse Elec tric & Mfg. Co., 
Pittsburg, Pa. 


Rings, Chuck and Gear 

Dyson & Sons, Jos., Cleveland, O 

Standard Welding Co., Cleve., O. 

Riveters, Hydraulic 

Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Chambersburg Engineering Co. 
Chambersburg, Pa. 

Hanna Engineering Works, Chi 
cago, 

Niles Bement Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Watson-Stillman Co., New York. 

Riveters, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Hanna Engineering Works, Chi 
eago, Ill. 

Independent Pneumatic Tool Co.., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 


& Supply Co., 


& Mach 


Riveters, Steam 


Cigmbersburg Engineering Co. 
Chambersburg, Pa. 
Sellers & Co., Inc., 


Wm., Phila- 
delphia, Pa. 7" 





Riveting Machines 


Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Hanna 
cago, Iii. 

Independent Pneumatic Tool Co. 
Chicago, 

Long & Allstatter Co., Hamilton, 
Ohio. 

Manning, Maxwell & Moore, Inc., 
New York. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Rock Cutters 

Reed Co., F. E., Worcester, Mass. 


Rolling Mill Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Mach. Works, T. C., Phila- 
delphia, Pa. 

Erie Foundry Co., Erie, Pa. 

KFawceus Mach. Co., Pittsburg, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Schmitz, August, Dusseldorf, 


Germany. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rules, Steel 

Athol Machine Co., Athol, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

Hammacher, & Co., 
New York. 

Keuffel & Esser Co., New York. 

Lufkin Rule Co., Saginaw, Mich. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Schlemmer 


Rust Preventative 
Elliott Chemical Works, 
Mass 


Newton, 


Sand Blast Apparatus 
Drucklieb, C., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 


Saw Frames and Blades, 


Hack 
Athol Machine Co., Athol, Mass. 
Diamond Saw & Stamping Works, 
Buffalo, N. Y. 


Goodell Pratt Co., Greenfield, 
Mass. 
Hammacher, Schlemmer & Co., 


New York. 
Massachusetts Saw Works, Chi- 
copee, Mass. 
Millers Falls Co., New York. 
Vatterson, Gottfried & Hunter, 
Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
Tindel-Morris Co., Edystone, 1a 
West Haven Mfg. Co., New Ha- 
ven, Conn. 
Saw Sharpening Machines 
Cochrane-Bly Co., Rochester, N. Y. 
Nutter, Barnes & Co., Boston, 
Mass. 
Sawing Machines, Metal 
Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa 
Burr & Son, John T., Brooklyn, 
a Se 

Cochrane-Bly Co., Rochester, N. Y. 

Diamond Saw & ‘Stamping Works, 
Buffalo, N. Y. 

Lea Equipment Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York 

Newton Machine Tool 
Philadelphia, Pa. 

Niles-Bement-Pond Co., 

Nutter, 
Mass, 

Robertson Mfg. Co., Buffalo, N. Y. 

Tabor Mfg. Co., Philadelphia, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa 

Vandyck Churchill Co., New York 

West Haven Mfg. Co., New Ha 
ven, Conn. 

Sawing Machines, Wood 


Works, 


New York. 
Barnes & Co., Boston 


American Wood Working Mcehry. 
(o., Rochester, N. Y. 

Colburn Mach. Tool Co., Frank 
lin, Pa. 

Marston & Co., J. M., Boston, 
Mass 


Greaves, Klusman & Co., Cin., O 
Seneca Falls Mfg. Co., Sencea 
Falls, N. Y. 


Engineering Works, Chi- 








Saws, Metal Band 

Niles-Bement-Pond Co., ? 

Prentiss Tool & Supply Co., New 
York. 

West Haven Mfg. Co, New Ha 
ven, Conn. 


New York. 


Saws, Power Hack 
Diamond Saw & Stamping Works, 
Buffalo, N. 
Hoefer Mfg. Co., Freeport, Ill. 
Millers Falls Co., New York. 
Niles-Bement-Pond Co., New York. 
Robertson Mfg. Co., Buffalo, N. Y. 
West Haven Mfg. Co., New Ha- 
ven, Conn. 


Schools, Correspondence 


American School of Correspond- 
ence, Chicago, Ill. 

International Correspond. Schools 
Scranton, Pa. 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Co. 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Foster-Kimball Mach. Co., Elk- 
hart, Ind. 

Johnson, Jr. & Co., I. H., Phil- 
adelphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machinery 
Co., Chicago, Ill. 

National-Acme Mfg. Co., 
land, O. 

— = Whitney Co., Hartford, 


Cleve- 


pean Tool & Supply Co., New 
York 


Wells & Sons Co., F. E., Green- 
field, Mass. 
Screw Machines, Hand 


Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Garvin Machine Co., New York. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt. 


Manning, Maxwell & Moore, Inc., 
New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Screw Machinery, Wood 
and Lag 

Baker Bros., Toledo, O. 

Cook Co., Asa 8., Hartford, Conn. 


Hammacher, Schlemmer & Co., 
New York 

Screw Plates 

Besly & Co., Chas. H., Chicago, 
Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Brubaker Bros., W. L., Millers- 
burg, Pa. 

Butterfield & Co., Derby Line, Vt 

Card Mfg. Co., S. W., Mansfield, 


Mass. 

Carpenter Tap ‘. Die Co., J. M., 
Pawtucket, R. 

Hart Mfg. Co., Cleveland, oO. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Reece Co., E. F., Greenfield, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Screws, Cap and Set 

Cleveland Cap Screw Co., Cleve 
land. O. 

National-Acme Mfg. Co., 
land, O. 

Worcester Machine 
Worcester, Mass. 


Cleve- 


Screw Co. 


Screws, Machine 
Cleveland Cap Screw Co., 
land, O. 
Hammacher, 
New York. 
National-Acme 
land, O. 
Standard Gauge Steel Co., Beaver 

Falls, Pa. 
Worcester Machine 
Worcester, Mass 


Cleve- 
Schlemmer & Co., 
Mfg. Co., Cleve 


Screw Co., 





Second Hand Machinery 
American Tool Wks. Co., Cin., O 


Chandler & Farquhar, Bostor 
Mass. 
Davis Machine Co, W. P 


Rochester, N. Y. 

Garvin Machine Co., New York 

Hill, Clarke & Co., Inc., Boston 
Mass. 

Manning, Maxwell & Moore, Inc 
New York. 

Marshall & Huschart Machiner 
Co., Chicago, Ill. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi 
cago, Ill. 

Motch & Merryweather 
Co., Cleveland, O. 

New oie Mfg. Co., 
Con 

Niles- Dement- Pond Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa 

Wormer Machry. Co., C. C., De 
troit, Mich. 

Separators, Magnetic 

Cresson Co., Geo. V., Phila., Pa 

General Electric Co., New York 

Separators, Oil and Steam 

American Tool & Machine Co 
Boston, Mass. 

Nicholson & Co., W. H., Wilkes 
barre, Ta. 

Shafting 

Cresson Co., Geo. V., Phila., Pa 

Nash Company, Geo., New York 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Wood's Sons Co. T. B., Chambers 
burg, Ta. 

Shapers 

American Tool Wks. Co., Cin., O 

Boynton & Plummer, Worcester 
Mass. 

Cincinnati Shaper Co., Cincin., O 

Cochrane-Bly Co., Rochester, N. Y 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Flather Planer Co.. 
Nashua, N. H. 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 


Machry 


New Haven 


Mark 


Hendey Mach. Co., Torrington, 
Conn. 

Juengst & Sons, Geo., Croton 
Falls, N. Y. 


Kelly Mach. Co. R. A., Xenia, O 

Manning, Maxwell & Moore, Inc.. 
New York. 

Marshall & Huschart Machinery 
Co., Chicago, Il. 

Morton Manufacturing Co., Mus 
kegon Heights, Mich. 

Niles-Bement-Pond Co., New York 

Potter & Johnston Machine Co., 
Pawtucket, R. I. 

Pratt = Whitney Co., Hartford, 
Con 

Prentiss Tool & Supply Co., New 
York. 

Queen City 
Cincinnati, O. 

Rockford Machine Tool Co., 
ford, Ill. 
Sellers & Co., 
delphia, Pa. 
Smith & Mills, Cincinnati, O. 
Springtield Machine Tool Co., 

Springfield, O. 
Steptoe Shaper Co., John, Cin., O 
Vandyck Churchill Co., New York. 
Walcott & Wood Machine Too) 
Co., Jackson, Mich. 
Shears, Hand 
Armstrong-Blum Mfg. Co., Chi 
cago 
Estep & Dolan, 
Shears, Power 
tertsch & Co... ¢ 
Ind 


Rock 


Inc.? Wm., Phila 


Sandwich, Ill 


‘ambridge City, 


Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Bliss Co., E. W., Brooklyn, N. Y 
Erie Foundry Co., Erie, Pa 


Ferracute Mach. Co., Bridgeton, 
mM. 
Long & Alstatter Co., Hamilton 


Ohio. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Royersford Foundry & Mach. Co.., 
Royersford, Pa. 

Sellers & Co., Inc., Wm., Phila- 
delpbia, Pa. ~ 
Swaine Mfg. Co., 

Louis, Mo 


Fred J., St 





Machine Tool Co., 








a 
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oO” Ileavy Vattern Planer with Motor Drive mn 


In addition to a complete line of Planers from 22" 
to 60" equipped with every device known for increasing 
production. We also have a line of modern shapers which 
are not surpassed. Our gear-box and power-driven feed 
alone are of sufficient importance to cause you to place 
orders with us, but these are only two of the good points. 
Catalog is now in hands of printers and will be ready for 
distribution on Dec. 1. Let us send you a copy. 


The Mark Flather Planer Gompany, 


Nashua, N. H., U. S. A. 
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Shears, Power —Continued. Special Machines and Tools | Steel, Machinery—Continued. | Switches 

Toledo Machine & Tool Co., To- —Continued. Cammeii, Laird & Co., New York. | Electric Controtler & Supply Co., 
ledo, Ohio. Foster-Kimball Mch. Co., Elkhart. | Firth-Sterling Steel Co., Pitts- Cleveland, 

United Engineering & Fdry. Co. nd. burg, Pa. General Electric Co., New York. 
Pittsburg, Pa. Hanna Betacertng Works, Chi-]| McInnes Steel Co., Corry, Pa. Westinghouse Electric & Mfg. Co., 


Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Zeh & Hahnemann, Newark, N. J. 


Shears, Rotary 


Rethichem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press & Tool Co., 
Hastings, Mich. 

Erie Foundry Co, Erie, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

United Engineering & Fdry. Co. 


Pittsburg, Pa. 


Sheet Galvanizing Machin- 
ery 

Erie Foundry Co., Erie, Pa. 

Sheet Metal Working Ma- 
chinery 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press & Tool Co., 
Hastings, Mich. 


Ferracute Machine Co., Bridge- 
ton, N. J. 
Shelving, Shop 
Metallic Mfg. Co., Aurora, 


Lyon 
l 


Ill. 
New Britain Mach. Co., New Brit- 


ain, Conn. 
Slide Rests 
American Watch Tool Co., Wal- 
tham, Mass. 
Bartlett, E. E., Boston, Mass. 
Betts Mach. Co., Wilmington, Del. 
Blount Co., J. G., Everett, Mass. 
Garvin Machine Co., New York. 
National-Acme Mfg. Co., Cleve- 
land, O. 
Newton Mach. Tool Wks., Phila- 
delIphia, Pa. 
Niles-Bement Pond Co., New York. 
Reed Co., Worcester , Mass. 
Wells & Sons Co., F. E., Green- 


field, Mass. 


Slotters 


Baker Bros., Toledo, O. 

Betts Mach. Co., Wilmington, Del. 

Dill Mach. Works, T. C., Phila- 
delphia, Pa. 

Garvin Machine Co., New York. 
Manning, Maxwell & Moore, Inc., 
New York 
National-Acme 
land, 
New Haven Mfg. 
ven, Conn. 
Newton Mach. Phila- 

delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 
Sellers & Co., Wm., 

delphia, Pa. 
Taylor & Fenn Co., 
Tindel-Morris Co., 


Mfg. Co., Cleve- 


New Ha- 
Wks., 


Co., 


Tool 


Inc., Phila- 
Hartford, Ct. 
Eddystone, Pa. 


Sockets and Sleeves 

Cleveland Twist Drill Co., 
land, ©. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Special Machines and Tools 


Cleve- 


Co., 


Andrews & Co., M. L., Cincin 
nati, O. 

Automatic Mach. Co., Bridgeport, 
Conn. 

Beaman & Smith Co., Prov., R. i. 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Blair Tool & Machine Co., New 
York 

Bliss Co., E. W., Brooklyn, N. Y. 

Boston Tool Co. Cambridge, 
Mass. 


Brunswick Re frigerating Co., New 
ae 


Brunswick, 


Cell Drier Machine Co., Taunton, 
Mass 

Cleveland Cap Screw Co., Cleve- 
land, O 

Crescent Forgings Co., Oakmont, 
Pa. 

Dexter Machine Co., Attleboro, 
Mass. 

Fewcus Mach. Co., Pittsburg, 
Pa. 





cago, Ill 
Harrison & Knight Mfg. Co., 
ark, N. 


New- 


Hoefer Mfg. Co., Freeport, Il. 

Johnson, Jr. & Co., I. H., Phil- 
adelphia, Pa. 

Lucas Mach. Tool Co., Cleveland, 
hio. 

Manville Bros. Co., Waterbury, 
Conn. 

Merritt, Jos., Hartford, Conn. 

Mentors Wrench Co., Central 
Falls, R. 1. 

Mueller Mach. Tool Co., Cin., O. 

New Machine Co., Danbury, Conn. 

Nutter tarnes & Co., Boston, 
Mass. 

Poole Co., J. Morton, Wilmington, 
Del. 

aie od hy Whitney Co., Hartford, 
Co 

aun ‘City Machine Tool Co., 
Cincinnati, O. 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 


Standard Engineering Works, Ell- 


wood City, Ind. 
Swaine Mfg. Co., Fred J., St. 
Louis, Mo. 
Taylor & Fenn Co., Hartford, Ct. 
Turner Mach. Co.. Danbury, Ct. 


Medford, Mass. 
Newark, N. J. 


Wellman Co., 
Zeh & Hahnemann, 


Spools, Steel 
Standard Welding Co., Cleveland, 
Ohio 


Springs, Wire 


Cleveland Wire Spring Co., Cleve- 
land O. 

Spring Winders 

Remington Tool & Mach. Co., 
Boston, Mass. 

Sprockets 

BKeldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Biigram, Hugo, Philadelphia, Pa 

FKoston Gear Works, Norfolk 
Downs, Mass. 

Itrown & Sharpe Mfg. Co., Provi- 
denve, R. 


Co., Chicago, Ill. 
Philadelphia, Pa. 
Hartford, Ct. 


Cullman Whe el 
Link-Belt Co., 
Whitney Mfg. Co., 


Stampings, “sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bay State Stamping Co., Wor- 
cester, Mass. 

Dexter Machine Co., Attleboro, 
Mass. 


Globe Machine & Stamping Co., 
Cleveland, O 


Mossberg Wrench Co., Central 
Falls, " 

Stampings, Welded 

Standard Welding Co., Cleveland 
Ohio. 

Stamps, Steel 

Fastern Machinery Co., New Ha- 
ven, Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Schwer¢ectle Stamp Co., Bridge- 
port, Conn. 


Steam Specialties 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Powell Co., Wm., Cincinnati, O 

Steel, Air Hardening 


Andrews & Co., John New 
York. 


Baldwir 


Ily., 


Steel Co., New York. 


Bethlehem Steel Co., So. Bethle 
hem, Pa. 

kirth-Sterling Steel Co., Pitts 
burg, Pa. , 

—— & Co., Edwin R., Chicago, 
Ill. 

McInnes Steel Co., Corry, Pa 

Nash Company, Geo., New York. 

Witteman & Co., A P., Phila., Pa. 

Steel, Machinery 

Andrews & Co., John Hy., New 
York. 

Rethlehem Stee: Co., So. Bethle 
hem, Pa. 





Morton & Co., B. K., Sheffield, 


England. 
Nash Company, Geo., New York. 
Phillips & Son Co., F. R., Phila- 
delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Ward & Son, Edgar T., Boston, 
Mass 
& Co., A. P., Phila., Pa. 


Witteman 

Steel, Sheet 

American Tube & Stamping Co., 
Bridgeport, Conn. 


Fethlehem Steel Co., So. Beth- 
lehem, Pa. 
Firth-Sterling Steel Co., Pitts- 


burg. Pa. 
Nash Company, Geo., New York. 
Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 


American Tube & Stamping Co.., 
Bridgeport, Conn. 

Andrews & Co., John Henry, New 
York. 

Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Camme!|, Laird & Co., New York. 

Firth-Sterling Steel Co., Pitts- 
burg, Pa. 

McInnes Steel Co., Corry, Pa. 

Morton & Co., B. K., Sheffield, 
England. 

Nash Company, Geo.. New York. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Phillips & Son Co., F. 
delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
& Son, Edgar T., Boston, 


Phila., Pa. 


R., Phila- 


Witteman & Co., A. P., 

Steel Tempering and Hard- 
ening Solution 

Metal Hardening Solution Co., 
Rochester, N. Y. 

Stocks, Die 

Taps and Dies. 

Stones, Oil 


American Emery 
Providence, R. I. 

Carborundum Co., 
 & 


See 


Wheel Co., 


Niagara Falls, 


Dickinson, Thos. L., New York. 
Pike Mfg. Co., Pike, N. H. 
Norton Co., Worcester, Mass. 
Vitrified Wheel Co., Westfield 


Mass. 


Stools, Shop 

Cleveland Wire Spring Co., 
land, O. 

Manufacturing Equip. & Engin- 
eering Co., East Boston, Mass. 


Cleve- 


Straightening Machinery 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Fitchburg Machine Works, Fitch- 
burg Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Niles-Bement-Pond Co., New York. 

Springfield Machine Tool Co., 
Springfield, O. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Straighteners, 
Burroughs Co., 
N 


Hydraulic 
Chas., Newark, 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Shaft 
Worcester, 


Straighteners, 


Johnson «& 
Mass. 


Basset, 


Swaging Machines 


Excelsior Needle Co., Torring 
ton, Conn. 

Switchboards 

Cc & C Electric Co., New York. 

Ciocke: - Wheeler Co., Ampere, 
mM. ds 

(yeneral Electric Co., New York. 

Western Electric Co., Chicago, 
Ill. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Pittsburg, Pa. 

Tanks 

Struthers, Welles & Co.,, Warren, 
Pa. 

Taper Pins 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tapes, Measuring 

Keuffel & Esser Co., New York 

Lufkin Rule Co., Saginaw, Mich 

Starrett Co., L. S., Athol, Mass 

Tap Holders 

Errington, F. A., New York. 

Tapping Machines and At- 
tachments 


American Tool Works Co., Cin., 
Ohio. 

Kaker Brothers, Toledo, O. 

Beaman & Smith Co., Prov., R. I. 


Bickford Drill & Tool Co., Cin., O. 
a 7 Tool & Mach. Co., New 


ork. 

Burke Machry. Co., Cleveland, O. 

Cincinnati Mach. Tool Co., Cin 
cinnati, O. 

Errington, F. A., New York. 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 


Manning, Maxwell & Moore, Inc., 
New York 

Marshall & Huschart Mfg. Co., 
Chicago, Ill. 

Modern Tool Co., Erie, Pa. 

National Machine Co., The, Hart- 


ford, Conn. 
Ni'es-Pement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 

— Tool & Supply Co., New 
York 

Sloan & Chace Mfg. Co., Newark 
N. 


Whitney Mfg. Co., Hartford, Ct. 


Taps and Dies 
Besly & Co., Chas 


Il. 
Brubaker & Bros., W. 
burg. Pa. 
Butterfield & Co., Derby Line, Vt. 
Card Mfg. Co., S. W., Mansfield 
Mass. 


H., 
L., 


Chicago, 
Millers- 


Carpenter Tap ." Die Co., J. M., 
Pawtucket, R. 
Cleveland Twist Drill Co., Cleve- 


‘and, O. 

Curtis & Curtis Co., 
Conn. 

Foote-Burt Co., Cleveland, Ohio. 

Geometric Tool Co., New Haven, 
Conn 

a Schlemmer & Co., 
New 

Hardinge “Broe., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Patterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Reece Co., E. F., Greenfield, Mass. 

Reed Mfg. Co., Erie, Pa. 

Saunders Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O 

Ward & Sons, Edgar T., Boston, 
Mass. 

Wells Bros. Co., Cleveland, O. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Taps, Collapsing 


Geometric Tool Co., New 
Conn. 


Bridgeport, 


Hunter 
Hartford, 


Haven 


Interior 


Telephone 
Providence, 


Telephones, 


Clark Auto. Switch 
board Co., _ 
Testing Machines 
Sellers & Co., Inc., 

delphia, Pa. 
Tests and Consultation 
Hunt Co., Robt. W., Chicago, I) 


Wm., Phila 


Thermit 
Goldschmidt Thermit Co., New 
York. 
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Thermometers Turntables Vises, Metal Workers’ Winches, Hoisting 
Bristol Co., Waterbury, Conn. Sellers & Co., Inc., Wm., Phila- | Athol Machine Co., Athol, Mass. Yale & Towne Mfg. Co., Ney 
Bristol, Wm. H., New York. delphia, Pa. a oe — Tool Co., York. 
Meadvitte, a. 
Thread Cutting Tools Turret Heads Emmert Mfg. Co., Waynesboro,| Wire and Cables 
Besly & Co., Chas. H., Chicago, Ill. ‘o.. ? Pa. General Electric Co., New York 
Billings & Spencer Co., Hartford, Atmene, Mfg. Co., ‘4. R., Brook-| Hammacher, Schlemmer & Co.,| Nash Company, Geo., New York 
Conn. ya, N 2 New York ‘ 
Foote-Burt Co., Gevelans, O. Baker, S. S., Chicago, Il. Le Blond Mach. Tool Co., R. K., Wire-Forming Machinery 
rt Mfg. Co., Cleveland, OU. : Cincinnati, i 
Dott & Whithey Co. Hartford, | Turrets, Carriage Millers Falls Co., New York. Automatic Machine Co, Buity: 
Conn. Blount Co. J. G. Everett, Mass. | Varker Co., Chas., Meriden, Conn. | Poin Bros. Co., Waterbury 
Rivett-Dock Co., Boston, Mass. Pittsburg Auto. Vise & Tool Co., | * Conn. ‘ 


Rogers weeks, John M., Glouces- 
ter City, N. J. 
Engineering & Fdry. 


United Co., 
Pittsburg, Pa. . 
Western Tool & Mfg. Co., Spring 
tield, O. 

Threading Machinery 

Curtis & Curtis Co., Bridgeport, 
Conn 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford 
Conn. 

Carr Bros., Syracuse, N. Y. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

©. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford 
Conn. 

Western Tool & Mfg. Co., Spring 
field, O 

Tool Posts 

Fay & Scott, Dexter, Me 

Tools, Small 

See Machinists’ Small Tools. 


Tracing Cloth 
Keuffel & 


Transformers and Convert- 


Esser Co., New York. 


ers 

Crocker - Wheeler Co., Ampere, 
N. J. 

General Electric Co., New York 

Wagner Elec. Mfg. Co., St. Louis 
Mo. 

Westinghouse Elec. & Mfg. Co. 
Pittsburg, Pa. 


Transmission Machinery 

American Pulley Co., Phila., Pa 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 


Case Mfg. Co., Columbus, O. 


Coates oe Mfg. Co., Wor 
cester, Mass. 
Cowanesque Valley Iron Works, 


Cowanesque, Pa 


Link-Belt Co., Philadelphia, Pa. 
Manning, Maxwell & Moore, Ine.. 


New York. 


Niles-Bement-Pond Co., New York 


Oneida Steel Pulley Co., Oneida, 
nm 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

os ~ to Mfg. Co., Indianapolis, 
nd. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Wood's Sons Co., T. B., Cham 


bersburg, Pa. 
Traps, Steam 
American Blower ¢ 
Mich 
Trolleys and Tramways 


Brown Hoisting Machinery Co. 
Cleveland, O. 


Detroit, 


Chicago Pneumatic Tool Co., Chi 
cago, e 

Genera) Pneumatic Tool Co., Mon 
tour Falls, N. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Maris Bros., Philadelphia, Pa. 


Niles-Bement- Pond Co., New York 

Yale & Towne Mfg. Co., New 
York. 

Trolley Wheels 

Lumen Bearing Co., Buffalo, N. Y 

Trucks 

oo Metallic Mfg. Co., Aurora 

Tubing, Steel 

Almond Mfg. Co., T. R., Brook 
lyn, N 


American Tube & Stamping Co., 


Bridgeport, Conn. 

a ~N Steel Tube Co., Pittsburg 
a. 

~~ Welding Co., Cleveland 
Ohio. 

Ward & Sons, Edgar T., Boston 
Mass. 














} 
} 
| 


Turret Machines 
«& 


Tool Machine Co., 


Mass. 


American 
toston, 


Bardons & Oliver, Cleveland, O. 
Bradford Mach. Too! Co., Cincin 
nati, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Machine Co., W. P., Roch 
ester, N. 

Dreses Mach. ‘Tool Co., Cin., O. 

Fay Mach. Tool Co., Phila., Da. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mach Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machinery 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Uo., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Rahn - Carpenter Co., Cincinnati, 
Ohio. 

Springfield Machine Tool Co., 
Springfield, O. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Wells & Sons Co., F. E., Green- 
field, Mass. 


Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
Turret Machines, Vertical 
Bullard Mach. Tool Co., Bridge 

port, Conn. 


Twist Drills 


Baldwin Steel Co., New York. 


Cleveland Twist Drill Co., Cleve- 
land, ¢ 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Compan xe0., New York. 

Niles-Bement- Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Standard Tool Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Wells Bros. Co., Greenfield, Mass. 

w a? & Barnes Mfg. Co., Chi- 
cago, Ill. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 

Unions, Brass 

Lunkenheimer Co., Cincinnati, O. 

Nolte Brass Co., Springfield, O. 

Universal Joints 

Baush Mach. Tool Co., Spring 
field, Mass. 

Blood Bros. Machine Co., Kala 
mazoo, Mich. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Gould & Eberhardt, Newark, N. J. 

Gray & Prior Mach. Co., Hart- 
ford, Conn. 

Mutual Mach. Co., Hartford, Ct. 

Spicer Universal Joint Mfg. Co., 


Plainfield, N. J. 

Valves 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 


Lunkenheimer Co., Cincinnati, O. 


Ventilating Apparatus 


Sturtevant Co., B. F., Hyde Park 
Mass. 

Vises, Drill 

Graham Mfg. Co., Prov., R. I. 
Hopkinson Mach. Wks., Spring 
field, Mass. 

Plunket, J. E.. Chieago, Il. 


Pittsburg, Pa. 


Plunket, J. E.. Chicago, Ill. 

Prentiss Vise Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Rock Island Tool Co., Rock Is- 
land, Ill. 

Williamson Vise Co., Bradford, 
Pa. 

Vises, Pipe 

Barrett Machine Tool Co., Mead- 
ville, Pa 


Bignall & Keeler Mfg. Co., Ed- 


wardsville, Ill. 

Butterfield & Co., Derby Line, Vt. 
Curtis & Curtis Co., Bridgeport, 
Conn. 
Emmert Mfg. 
Pa. 
Parker 
Pittsburg Auto. 


Co., Waynesboro, 
Chas., Meriden, Conn 

Vise & Tool Co., 
Pittsburg, Pa. 


l’rentiss Vise Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Rock Island Tool Co., Rock Is- 


land, III. : 
Saunders Sons, D., Yonkers, N. Y. 
Williamson Vise Vo., Bradford, 


Pa. 


Co., 


Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O. 
tarrett Machine Tool Co., Mead 
ville, Pa. 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York. 

Queen City Machine Tool Co., 
Cincinnati, O 

Vise Bradford, 


Williamson Co., 
Pa. 


Vises, Universal Machine 


Graham Mfg. Co., Prov., R. I. 
Hopkinson Mach. Wks., Spring 
field, Mass. 


Vises, Wood Workers’ 
Tool ¢ Mead- 
& Co., 


Chas., Meriden, Conn. 
Hartford, 


Barrett Machine = 
ville, Pa 

Hammacher, 
New York. 

Parker Co., 

Pratt & Whitney Co., 
Conn. 


Schlemmer 


Vise Stands 

Le Blond Mach. =. ie 
Cincinnati, O. 

Tindel-Morris Co., Eddystone, Pa. 


Tool Co., 


Voltmeter 

Bristol Co., Waterbury, 

Weston Elec. Instrument 
Newark, N. J. 


Conn. 
Co., 


Washers 
Milton Mfg. Co., 


Wash Stands 


Milton, Pa. 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Mfg. Equip. & Engineering Co., 
Kast Boston, Mass. 

Welding 

Goldschmidt Thermit Co., New 
York. 

Industrial Oxygen Co., New York. 

Standard Welding Co., Cleveland 


Ohio. 
Welding, Electric 


American Tube & Stamping Co., 
Bridgeport, Conn. 


C & C Electric Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Plates 

Phillips & Sons Co., F. R., Phila- 
delphia, Va. 

Phillips Lafitte Co., Phila., Pa. 

Wheels, Disk 


American Blower Co., Detroit, 





Mich. 

Whistles 

Mossberg Wrench Co., Central 
Falls, R. I. 





Wire Nail Machinery 


National Machinery Co., Tiffin, O 


Wire-Working Machinery 

Manville Bros. Co., Waterbury 
Conn. 

Wire-Straightening 
chinery 

Hoefer Mfg. Co., Freeport, Ill. 

Prentiss Tool & Supply Co., New 
York. 


Wood Working Machinery 


Ma 


American Wood Working Mehry 
(o., Rochester, N 
Greaves, Kilusman & Co., Cin., 


Prentiss Tool & Supply ‘Co., New 
York. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. i 

Brown & Co., R. H., New Haven, 
Conn. 3 

Page-Storms Drop Forge Co., 
Springfield, Mass. 


Whitman & Barnes Mfg. Co., Chi 


cago, ° 

Williams & Co., J. H., Brooklyn, 
ee 

Wyman & Gordon Co., Worcester, 
Mass. 

Wrenches, Machinists’ 

Athol Machine Co., Athol, Mass. 

Bemis & Call Hardware & Tool 
Co., Springtield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

&. &. 


Brown & Co., New Haven, 


Conn. 
Bullard Auto. 


Wrench Co., Provi- 
dence, R. I. 
Coes Wrench Co., Worcester, 
Mass. 
Greene, Tweed & Co., New York 
Hammacher, Schlemmer & Co., 
New York. 
Page-Storms Drop Forge Co., 


Springfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reed Mfg. Co., Erie, Pa. 
Tudor Mfg. Co., Taunton, Mass. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Wrenches, Pipe 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 


Bullard Auto. Wrench Co., Provi 
dence, R. I. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Keystone Mfg. Co., Buffalo, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Reed Mfg. Co., Erie, Pa. 


Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 

Williams & Co., J. 
i Ms 


H., Brooklyn, 


Wrenches, Ratchet 


Bullard Auto. Wrench Co., 
dence, R. I 

Parker Co., 

Pratt & Whitney Co., 
Conn. 

Tudor Mfg. Co., Taunton, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 


Provi- 


Chas., Meriden, Conn. 
Hartford, 


Wrenches, Tap 
Besly & Co., Chas. H., Chicago, 
Ill 


Butterfield & Co., 
Card Mfg. Co., S. 
Mass. 


Derby Line, Vt 


W., Mansfield, 
Carpenter Tap & Die Co., J. M. 
Pawtucket, R. I. 
Hart Mfg. Co., Cleveland, O. 
Keystone Mfg. Co., Buffalo, N. Y. 
Morse Twist Drill & Machine Co. 
New Bedford, Mass. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Standard Tool Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 
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i = ANNOUNCEMENT! 


New Series of 
Standard Bushings. 


Comprise several hundred sizes for all conditions of speed 
and load. Used for all classes of machinery, each standard 
size being made for four different variations of speed and 
load, and each bearing rated on a system of units of 
capacity enabling the engineer to determine the most suttable 
size. Reasonable in cost and carried in stock by all our 
agencies in the United States and Europe. 

Hyatt Flexible Roller Bearings are used everywhere from 
saw mills in Alaska to gold mines of South Africa. 

Send for the catalog. 


Hyatt Roller Bearing Company, rie! 
rN Newark, New Jersey. o 
SX 


RZ “y 
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NORTON 


CYLINDRICAL GRINDING MACHINES 


ADAPTED TO THE PRODUCTION OF ABSOLUTELY ACCURATE WORK. 


CAR WHEEL GRINDING MACHINES. 


SELF-CONTAINED ELECTRIC DRIVE GAP 
MACHINES for RAILROAD WORK. 


CRANK GRINDING MACHINES. 
CRANK SHAFTS for AUTOMOBILES AND | 
SMALL GAS ENGINES. | 


Catalog N7—1907 





BENCH AND FLOOR GRINDING UNIVERSAL TOOL AND CUTTER 
MACHINES GRINDERS 

Bench Grinders in sizes to carry wheels Grinding Attachments for use on Engine 

6" in diameter to 14" in diameter. i a 

Floor Grinders in sizes to carry wheels Cylinder Chucles, so 

14" in diameter to 36" in diameter Catalogs T. C. and G. 




















Norton Grinding Company, 
Worcester, Mass., U.S.A. 
Chicago Store, $8 South Canal Street. 


Ludw. Loewe & Company, Limited, London, Berlin, European Agents. 
F. W. Horne, Yokohama, Japan. 
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Manufacture of Alundum 


NIAGARA FALLS, N. Y. 


COMPANY 


) 


NORION 














MADE OF 


ALUNDUM 


ARE ADAPTED TO ALL KINDS OF GRINDING 






Chicago Store, 48 So. Canal Street. 








Manu- 





New York Office, 26 Cortlandt Street, Havemeyer Building. 


Works 
facture of Grinding Wheels 


Wheel 


NORTON GRINDING WHEELS 





NORTON Z& 
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HIGH SPEED | “"tsics potent rosie sats. 


Uniformity of 
Heat ) 


Duplicate Work Write for 
with Certain Re- lll. 


Our Furnace is particularly adapted | su'ts : ri 





Circuiar 





All Tools Hord- 


to the use of Barium Chloride, either | ened to Exact 
Requirements 


“a 
alone or with our Patent Salts in the 


hardening of high speed steel. 


We are prepared to harden high 





speed steel at very much lower tem- 
peratures than are usually employed, 
thus preserving all fine edges and 
avoiding all warping and strains in 


the steel. Tools so hardened come 





out bright and smooth. 


rewvornk GEORGE NASH COMPANY, = cuicaco 





“CAPITAL”’ HIGH SPEED STEEL 


is the BEST. All sizes in stock. 
“SEEBOHM and DIECKSTAHL’S’’ Carbon Tool Steel 


In stock in all Tempers. For all kinds of Tools and Dies. 
*“SOLAR’’ TOOL and DIE STEEL. All Grades. 


COLO ROLLED CARSON STEEi Largest Stock. Bright, smooth surface. 
For Machine Parts, Springs, Razors, Small Tools. 


TEMPERED SPRING STEELS. Bright or Biued or Straw Colored or 
Oil Tempered. in Stock or made to any Specifications. 


GERMAN MUSIC WIRE of Finest Make 
in Stock for Springs, Brick Cutting, Etc. 


COLD DRAWN NORWAY IRON FOR ELECTRICAL PURPOSES 


SPEED 
HIGH SPEED 


Specialties in Iron and Steel 


WRITE FOR WHAT YOU WANT. 


DRILLS | sctar sem 


George Nash Company, 


CHICAGO, 115 Washington Bivd. NEW YORK, 217 Peari St. 
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BULLARD 








Standard Boring and Turning Mills 
(30, 42, 51, 60 and 76 Inch) 


Rapid Production Mills 
(42 and 54 Inch) 


Vertical Turret Lathe 
(36 Inch) 


Illustrations and Specifications Will be Found on 
Ten Following Pages 


The Bullard Machine Tool Company 


Bridgeport, Conn., U.S. A. 


' 

} 

} AGENTS—Marshall & Huschart Machinery Co., Chicago, I lhe Motch & Merryweather Machinery ¢ Cleveland, O. Chas 
' > Smith Co., Pittsburg, Pa (. H. Wood Co., Syracuse, N. ¥Y Pacific Tool & Supply Co ot} Howard Street, San Francisco 
i Cal Williams & Wilson, Montreal, Il’. Q Chas. Churchill & Co., Ltd London, E. ¢ England Fenwick Freres & ¢ Paris, 
France Heinrich Drever Berlin, German Landre & Glinderman Amsterdam, Holland 

; 
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C BULLARD 


Standard Boring and Turning Mills 


This term is used to designate a line of boring and turning 
mills suitable for general machine shop work. Our 25 years’ ex- 
perience as specialists has enabled us to embody in them every feat- 
ure that could add to their power, rigidity and convenience of 
operation or increase their capacity for quantity and quality of 
work. 


A few features are: Bed, housings and rail are of box construc- 
tion, rigidly braced; table spindle has a self-centering tendency, 
due to large angular thrust bearing; table spindle journals are care- 
fully scraped to fit; table is driven by accurately planed bevel gear- 
ing; a convenient brake stops table instantly when desired; speeds 
may be changed under full load by our quick mechanical belt shift- 
er; steel and bronze gears are used wherever required and all gears 
are incased and well lubricated; electric drive can be applied at 
any time; thread-cutting attachment may be applied to the right- 
hand head of any double-head mill. 


‘‘Rapid Production,’’ Boring and Turning Mills 





These boring and turning mills, which possess all the good qualities 
of the “Standard” line, are even more powerful and rigid. They 
are made to meet successfully in every way the severe requirements 
of the new high-power tool steels and they embody every known 
practicable feature for the rapid production of work, anticipating 
all improvements in tool steels for years to come. 


These Mills are of great weight but extremely easy to operate as 
every movement possible to accomplish by power is so designed. 
This feature greatly reduces time and effort consumed without add- 
ing complication. The machines are self-contained and there- 
fore need no expensive foundations. 


The following pages show several of the different types and sizes 
of Bullard Mills. 


The Baullard Machine lool Co. 


Bridgeport, Conn., U. S.A. 
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30-INCH STANDARD BORING AND TURNING MILL 
With Swivel Turret Head and Thread Cutting Attachment (Gear Feed) 


Capacity, 34 inches in diameter; 16 inches in height. Table, 
28 inches in diameter. Table Speeds, 16 changes, ranging in 
geometrical progression. Feed changes, 21 positive changes. 
Turret Slide, Vertical movement of 18 inches. Turret, 10 
inches in diameter: 6 faces having 2% inch holes. Weight, 
4,800 pounds, net. 


A Bullard Mill is permanent in accuracy, in alinement and as an investment. Every de- 


tail is worked out so carefully and skillfully, that the only possible result is perfect and 
lasting efficiency. 


The Paullard Machinelool Co. 


Bridgeport, Conn., U. S.A. 














AMERICAN MACHINIST November 7, 1907. 











42-INCH STANDARD BORING AND TURNING MILI 
With Two Swivel Heads 


Capacity, 42 inches in diameter; 32% inches in height. Table, 
371% inches in diameter. Table Speeds, 10 changes ranging in 
geometrical progression. Feed changes, 10 positive and inde- 
pendent changes. Tool Bars, vertical movement of 24 inches. 
Weight, 11,000 pounds, net. 


The needs of the present and those of the future, at least for some years, are fully met by 
the Bullard Mill. It operates quietly, easily and conveniently and works high speed steels 
to the profit-paying limit. 


The #2 ullard MachineTool Co. 


Bridgeport, Conn., U. S.A. 
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60-INCH STANDARD BORING AND TURNING 
With Two Swivel Heads 








Capacity, 61 inches in diameter; 40 inches in height. Table, 
58 inches in diameter. Table Speeds, 10 changes, ranging in 
geometrical progression. Feed Changes, 10 positive and in- 
dependen’ changes. ‘Tool Bars, vertical movement of 24 inches. 
Weight, 18,800 pounds, net. 


The Bullard Mill, as a whole, has the necessary strength and power to endure the heaviest 
of modern work. Taking each part separately it is found to have proportions exactly 
suited to its functions. The well balanced features of the Bullard are results of 25 years’ 


The Bullard Machinelool Co. 
Bridgeport, Conn., U. S. A. 















AMERICAN MACHINIST November 7, 1907. 

















OPT ee eee ee ee 


76-INCH STANDARD BORING AND TURNING MILL 
With Two Swivel Heads 


Capacity 7614 inches in diameter; 48 inches in height. Table, 
72 inches in diameter. Table Speeds, 15 changes, ranging in 
geometrical progression. Feed changes, 10 positive and inde- 
pendent changes. ‘Tool Bars, vertical movement of 32 inches. 
Weight, 28,750 pounds, net. 


In its larger sizes the Bullard Mill is capable of handling the heaviest pieces that can be 
bored or turned, with perfect accuracy and at great speed. These Mills are massive and 
have enormous power, yet the ease of operation is never sacrificed. 





The Bullard Machinelool Co. 


Bridgeport, Conn., U. S.A. 
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POWER RAPID TRAVERSE DEVICI 
As Applied To 
51-INCH STANDARD BORING AND TURNING MILL 


The Power Rapid Traverse Device. 


The great advantage of a rapid power movement of the cross heads and tool bars has been 
conclusively demonstrated by its use in our rapid production boring and turning mills. 
We have, therefore, designed a power rapid traverse device which may, at extra cost, be 
applied to our present designs of 42, 51, 60, 76 and 86 inch standard boring and turning mills. 


Head and bars may be operated z a// directions with this device at a rate of six feet per 
minute; material savings in both time and effort consumed being made thereby. 


The Bullard Machinelool Co. 


Bridgeport, Conn., U. S.A. 
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AND TURNING MILL 


BORING 


With Two Swivel Heads 


42-INCH RAPID PRODUCTION 


Capacity, 43 inches in diameter; 33% inches in height. Table 
37% inches in diameter. Table speeds, 10 changes, ranging in 
geometrical progression. Feed changes, 10 positive and inde- 
pendent changes. Tool bars, vertical movement of 30 inches. 


Weight, 14,000 pounds, net. 


The Bullard “‘Rapid Production’’ Mills represent the latest practical development in the 
construction of machine tools for successfully and profitably working the new high speed 
tool steels to their limit. Unusual power, strength, rigidity and speed give them their 


exceptional efficiency. 
The Bullard Machinelool Go. 
Bridgeport, Conn., U. S. A. 
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54-INCH RAPID PRODUCTION BORING AND TURNING MILI 
With Two Swivel Heads 


Capacity, 56 inches in diameter; 42 inches in height. Table 
52 inches in diameter. Table speeds, 15 changes mechanically 
obtained from constant speed pulley. Feed changes, 10 positive 
and independent changes. Tool Bars, vertical movement of 
36 inches. Centralized control of all working parts positively 
interlocking. Weight, 18,375 lbs. 





The Bullard, with its invaluable features of weight, strength and rigidity, combined with 
a positive ease of operation, is the Mill that mus bring largest, most accurate, results to 
the modern shop. 


The 





ullard Machinelool Co. 


Bridgeport, Conn., U. S. A. 
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36-INCH RAPID PRODUCTION VERTICAL TURRET LATHE 
With One Swivel Turret Head and One Fixed Side Head 


The Vertical Turret Lathe 


Capacity, 36 inches in diameter; 24 inches in height. Table, 34 inches in diameter. 
Table Speeds, 15 changes, ranging in geometrical progression. Feed Changes, 8 positive 
and independent changes. Turret Slide, vertical movement of 26 inches. Turret, 12 
inches in diameter; six faces, having 24% inch holes. Side Head, vertical movement of 
28 inches. Tool Bar, horizontal movement of 15 inches. Weight, 11,500 pounds, net. 
The New Multipurpose Machine Tool. 


The Bxullard Machinelool Co. 


Bridgeport, Conn., U. S.A. 
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Lathe. 


unknown. 


The 











BULLARD) 


36-INCH VERTICAL TURRET LATHI 
Machining A Gear Blank 


“‘To Cut Costs, Cut Time Between Cuts’’ 


To perform two or three operations at once, to allow finishing a piece requiring several 
operations without re-setting, and to practically eliminate manual labor by wonderful ease 
and convenience of operation—those are the cardinal points of the Bullard Vertical Turret 


It handles all manner of face plate work with an ease, rapidity and accuracy heretofore 


Send For The Catalog 


ullard Machinelool Co. 


Bridgeport, Conn., U. S.A. 
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Sloan & Chace 





PRECISION 


The Sloan & Chace Automatic Rack Cut- 
ter Is Accurate And Reliable. 


The constant demand for long 
racks such as are used in type- 
writers and adding machines re 
cently induced us to build an 
Automatic Rack Cutter of larger 
size than our regular line of ma- 
chinery. 


rom the time we first placed it 
on the market, this machine has 
met with a most gratifying success 
which is positive pre of of the need 
of such a type, able to handle 
comparatively heavy work with 
speed, ease and accuracy. 


The general design of our Rack 
Cutter is that of our milling ma 
chine. The rack cutting spindle 
is driven from the main spindle by 
enclosed gearing. The move 
ments of the machine, other than 
the rotating of the cutter, are ac- 
complished by a highly efficient 
vertical cam carrying shaft. This 
shaft is driven by the bevel gears 
and worm wheel as shown attached 
to the knee, and this gearing in 
turn takes its motion from a belt 
connected to the spindle at the 
back of the machine. 


Space does not permit our tell 
ing the automatic features, the ad- 
justable stop, or the countless 
other details of superiority which 
stamp this machine a /eader. 
We'll tell you the fu// story though 
for the asking. 


Newark, 











am 2c ase am 


N 








> 


9 


MA 


The Sloan 
Automatic Gear Cut- 
ter Is Unequaled 





Mfg. 


N.J., U.S.A. 
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for fast and accurate production. Its 
installation immediately results in a big 
increase in profits and immunity from 
trouble and needless labor and expense. 


Constant users state that they date 
the success of their gear cutting work 
from the time they first installed the 
es OD li 


We show on the opposite page our 
No. 3 Cutter. It has a capacity for 
Spur gears up to 84" diameter, ro" 
face, 6 diametral pitch in cast iron 
and 8 diametral pitch in stecl. The 
indexing operation is positive and rapid, 
enploying no friction devices of 
any kind. Its careful and easy 
action eliminates all possibility 
ofa ‘‘throw over.’’ The head 
has straight bearings running in 
taper bushings with adjustments 
for taking up wear and end play. 


Cutter spindle is equipped with 
an outboard yoke support giving 
it the rigidity necessary to heavy 
and accurate work. The ma- 
chine is driven by gears through- 
out and feed box gears, running 
in an oil bath, give feeds of one, 
two and three-hundredths of an 
inch to each revolution of the 
cutter. 


CHINERY 


& Chace 
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The Kind That 





Consider the Sloan & Chace 
Bench Milling Machine. 













Its use in the tool 
room, in the experimen- 






tal department, or in con- 
nection with some special 
classes of manufacturing 
will immediately result in 
a degree of satisfaction 









never before attained. 







The Spindle is_ identi- 
cal with our No. 5% 
Lathe and all chucks, 
arbors, etc., are inter- 
changeable between the 
two machines. The table 










is made in two styles, flat 
top with Y-slot or with 
V-ways to correspond 
with our No. 5% lathe 
bed. We want to de- 
scribe the _ Elevating 
Screw, Table Feed, Top 
Slide Support, Slide Stop 
and all other points of 
construction. We’re 















waiting to hear from you. 






Write for Further Information. 


Sloan & Chace |! 


Newark, 
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Pulls Profits 








NEW NO. 5% BENCH LATHE. 
7 in. swing, 18 in. between centers, % in. chuck capacity. 





The Sloan & Chace New Bench Lathe 





For Handling Small Machine 
Work With Profit. 


Delicate and precise work MUST be handled by the proper tool, otherwis« 


dissatisfaction invariably results. 


The proper tool for handling small work, where absolute accuracy is essen- 
tial, is our new Bench Lathe. And countless progressive shops are finding it 
out and finding a quicker and surer way to more profits. 


The new ‘‘S. & C.”’ is a m»rvel for strength, convenience, rigidity, perma 
nency of alignment, exactness and durability, It is, in short, a mechanical 


triumph, and is the on/y proper lathe for exacting small work. 


Here are a few details of construction. It has provision for taking up spindle 
wear and end play ; spindle collets are very long ; tailstock is bored in special 
fixtures to insure perfect alignment and interchangeability ; bedways are of dou 
ble V construction ; slide rest allows slide to be set at any angle; special at 
tachments are provided for grinding and milling operations, boring, threading, etc. 


Our Circular Explains More Fully. 


Mfg. Co., Ltd., 


N.J., U.S.A. 








AMERICAN MACHINIST November 7, 1907. 











The Old Man’s Sermonettes. 


When the lights go out in a colored prayer meeting some addlepated nig 





ger makes a break for the front door, and twenty minutes afterward they carry 
out the remains of a dozen women and children and lay them along the fence 
and the broken legs, arms and heads are sent to the hospital. 

Nothing is so cowardly as panic, nothing so pitiful as cowardice. 

Strong men are entitled to a qualm or two when their lives are at stake. 
but when they slay and kill, run amuck or go daffy on account of a little money 
in the bank that they can’t get out for a few days, it's enough to make sen 
sible men wish they didn’t belong to the same species. 

There is a financial disturbance on in New York, and when Wall Street 





itches the rest of the country scratches, but there is no economic disturbance 


nothing chronic 
Crops are not as large as last year, but they are plentiful, prices are good 


and the farmers’ mortgage was paid long ago 

We as a country have grown immensely in the past five years and our peo 
ple are consuming more and more of our manufactured products. 

No one but the statisticians in Washington realize the magnitude of our 
products—why the hens in lowa alone produce more market value than all the 
precious metal mines of Colorado 

There cannot be far-reaching hard times until the man next to the soil is 
affected 

This flurry is about money—cash—which is possible because all business 
men still think of values in gold and confound credit with cash. 

Very little cash is needed in business where checks—certificates of credit 
pass current, and a competent clearing house keeps the balances. 

lhe money scare took out of circuletion many millions of dollars that is 
hoarded in vaults, under mattresses and in the long stocking—all this helps to 
make money scarcer and helps along the fright 

Every man who stood in line for the runs on the different banks contributed 
largely to the campaign fund of the panic 

Every man who sold his securities at panic prices, robbed himself and helped 
trample out the lives of a few more women and children. 

Every man who hid his money lost the interest it might have earned and 
contributed more than he could afford to a condition where it could earn little 
or nothing and stuck a crow-bar into the wheels of industry 

Every man who holds up paying his bills, when he has the money, that he 


may hoard it against a storm is on the staff of the chief rainmaker and _ the 





thunder sharp. 

The whole country is not going to hell because Wall Street has done some 
thing naughty. You do not bid your friends good bye and make your will for 
a small case of cholera morbus—especially when you know just what gave it 
to you 

Let the business men of this country go ahead and do business with confi 
dence. Times may let up, but they will not be bad, There will be less boom 
and more straight hustle There will be less scramble for anything that can 
be used and more intelligent seeking for the better things 

lhe machine-tool industry is in good shape, there is a let-up in demand, 
which is not without its blessing and work enough on order to kéep the shop 
going while more is sought 

Put your own shop in. order, overhaul your old machines, line up every 
thing from the engine to the counter-shafts Poke up your salesmen and in 
crease your advertising (in quality as well as quantity), hustle for business a 
little—it’s been hustling you 

Be optimistic and think of the future some—there is a little gamblers’ 
scare, and a little politics and a great dea! of fright by some big corporations that 
have been disobeying the law in this present trouble. There has been an inter 
mission for the rain. The game is not called—play ball 


THE OLD MAN 
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Nothing Succeeds Like A “COES” 


No matter how continuously you use your wrench, no 
matter how hard the work is, if that wrench has the ‘‘Coes’’ 
brand on it you can be absolutely sure of a quality that means 
‘‘day-in-day-out’’ efficiency and reliability. The ‘‘Coes’’ is 
built to stand the kind of abuse a wrench is sure to get, and in 
the hardest kind of service it lasts a life-time. 


SL 


Because its quality is much higher the price is a little 
higher, but the man who figures economy from the ‘ ‘efficiency 
durability’’ standard will find his ideal of wrench construction 
in the ‘‘Coes’’. 


The following pages explain why. 


Coes Wrench Company 
Worcester, Mass., U.S.A. 


SELLING AGENTS: J. C, McCarty & Co., 21 Murray St., New York 
John H. Graham & Co.,, 113 Chambers 8t., New York 
iS TS SWN E315 I5HOM 09) HINSEM 8300) 
ready to send you the “Coes” catalog describing the five styles and 50 


sizes Vail your request today 

















AMERICAN MACHINIST November 7, 1907 


190 


The COES WRENCH Motto— 
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SHOP No. 1. 


) 





Seventy years of study and experiment in wrench-making has developed our 


practically perfect tool from the first screw wrench, invented by Mr. Loring Coes, 


in 1843. 


Every feature that experience suggested has been worked out and embodied; 


every improvement in steel, and tempering processes, has been taken advantage of, 


and every new wrench requirement has been successfully met. 

The ‘‘Coes’’ stands at the head today because it lasts longer, has an endur- 
ing efficiency and because it can be depended on always. In a word, it possesses 
the ‘‘Coes’’ Quality that can never be successfully imitated. 


Deeiatiiaaall 
Hit 








Coes Wrench Co., worcester, Mass.,U.S.A. | ( 


SELLING AGenTsS—J. C. McCarty & Co., 21 Murray St., New York. John H. Graham & Co., 113 Chambers St., New York. Si 


We are ready to send you the “Coes” catalog describing the five styles and 50 sizes. Mail your request today. 
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“(Quality First—Price Second” 











SHOPS NOS. 2 


a 


In the Coes Key Model Wrench we have the finest engine room tool evet 
made. It is designed to fill the gap between the 21-inch and the heavy spannet 
wrench for large work and is built in the usual ‘‘Coes’’ way. 

Its heavy steel forgings, hardened by our special process, are guaranteed 
absolutely free from flaws. 


It is self-contained, the key cannot come off and th 
two positions for jaw straps enable it to get into corners easily. 


[t cannot batter and jam large nuts, it will not slip, and whatever it grips must 
move. The Coes ‘‘Key Model’’ should be in your shop or engine-rcom. 


The following pages show styles. 


Te) GRO WRI 


aches 


Coes Wrench Cax. Worcester, Mass., U.S.A. 


SELLING AGENTS: J. C. McCarty & Co., 21 Murray St., New York; John H. Graham & Co., 11% Chambers St., New York. Or your dealer 


We are ready to send you the “Coes” catalog describing the five styles and 50 sizes. Mail yor 
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TRADE MARK 








The Standard Steel=-Handle 
Wrench For Railroad Work 


For extremely severe service in exposed places where heat, cold or dampness 
must be encountered this Coes ‘‘Steel Handle’’ Model isthe wrench without a peer. 
It is made heavier and stronger for this kind of work and has proved itself one-third 


more durable than any other wrench made. 


The only wrench made with the ‘‘extended jaw support’’ (patented), which 
adds strength and gripping power. 

Bar, jaw, screw, ball and handle—all are constructed of the finest material 
by most skilled workmen and assembled into a wrench that is guaranteed 
to give ‘‘Coes’’ results today, tomorrow andallthetime. The largest railroads and 
manufacturers in the country have adopted the Coes ‘‘Steel Handle’’ Model for 


their difficult work. It stands roughest usage for years. 


Coes Wrench Ca., Worcester, Mass., U.S.A. 


SELLING AGENTS: J. C. McCarty & Co., 21 Murray St., New York. John H. Graham & Co., 113 Chambers St., New York. 


We are ready to send you the “Coes” catalog describing the five styles and 50 sizes. Mail your request today. 
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TRADE 
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MARK 








The Strongest Wood-Handle 
eC Wrench Ever Made 


is this Coes ‘*Knife-Handle’’ Model which has all the famous ‘‘Coes’’ features of ex- 
clusive construction. By actual test this wrench is from 10% to 15% stronger than 
any imitation, or so-called substitute, on the market. 

The handle is a cast semi-steel frame with hard wood sides so fastened that 
it is the soundest, strongest wood handle made. The screw is one piece of hardened 
semi-steel casting; the bar specially imported steel fully hardened. 

Like all other Coes Wrenches it must pass sixteen different rigid inspections 
before it leaves our factory and it is almost impossible for flaws to escape undetected. 


That is one of the ways we guard ‘‘Coes’’ Quality and insure you perfect wrenches. 


A. Coes Wrench Co., Worcester, Mass., U.S.A. 


SELLING AGENTS: J. C. McCarty & Co., 10 Warren St., New York John H. Graham & Co., 115 ¢ ers St New York 


re ready i scnd you tie Coes f aeso ng i fi and § § § a you request ft day 
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It’s Time You Were Using COES Wrenches 


“oes"’ to meet them profitably. 


Coes Wrench Co., Worcester, Mass., U.S.A. 


J. C. McCarty & Co., 21 Murray St., New York. John H. Graham & Co., 113 Chambers St., New York. 


uu the “Coes” catalog describing the five styles and 50 sizes. Mail your request today. 
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THE 


NEW STANDARD 
16in “CHAMPION” 
ENGINE LATHE. 


The very day you put it in active opt ration you'll notice a 
difference in the ease, rapidity, economy and accuracy with which 


LATHES your work is handled. For the ‘‘Champion’’ is abreast of the times. 


FOR It realizes all present-day requirements and anticipates future ones. 
Consequently it’s better able to handle ALL propositions that come 


its way than any other lathe on the market. 


M ODERN We have increased the proportions, thus insuring added weight 
CON DITIONS and rigidity throughout And countless exac tit g tests under severe 
conditions have proven beyond all doubt its remarkable power, 

10 efficiency and economy. 


JUST A FEW EXTRACTS FROM OUR CIRCULAR, 


J 2 1% in. Hole through Spindle 


Bronze Bearings 


14 Front Bearing 27 in .dia 
Carriage 22 in. long 


Swings 17% in. over bed 


1 oC S spindle speeds 
“& in. belt 
Cuts screw from 2 to 96 per 


| as Chasing Dial 10 occasion to reverse ¢ itershaft 
INCH re ‘ener “ot clon from vt rapid changes, and Automatic Stop In either 
SWING | OUR CIRCULAR 


explains other valuable features that will interest you. 


CHAMPION TOOL WORKS CO., 


2424 Spring Grove Avenue, CINCINNATI, OHIO, U.S. A. 
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Other Grinding Wheels 


To Vitrified Corundum For 


Our Corundum Wheel 
made by the Vitrified proces 
are without question the mos 
satisfactory grinders known fo 
high speed steel tools. 








Ne . HIGH SPEEDSTEEL 





The process of vitrifaction includes a baking which 
makes the wheels porous and very free cutting and destroys 
all tendency to heat or draw temper from tools or other work 
being ground. 


Best results are certain because Vitrified Wheels do the 
desired work without attacking the high speed qualities. 


Wt: 
yy od 


Corundum 





is the guarantee we get from the mines. As it is an admitted fact that pure : 
Corundum Wheels must be the best grinders in existence, we are able to offer in 
Vitrified Wheels the Coolest, Fastest Cutters on the market. They last a long time and 
as there is no possibility of their becoming glazed, Vitrified Corundum Wheels retain their 
high cutting efficiency as long as they last. 

On high speed steel work our wheels will give highest satisfaction where others have 
failed. Why not give them a trial? 


The Vitrified Wheel Co.,| | 
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Have Paved The Way 
Grinding High Speed Steel 





\ar 4 


] The economy that follows the use of Vitrified Corundum 
s Wheels makes them easily the cheapest on the market. They 
Is wear longer because they cut cooler and faster and they save 
o money by doing work of highest quality on tools, rough grind- 
| ing, iron or steel, or general grinding. You know that 
- Corundum Wheels are far superior to any others on the 


market. Why not goa step further and know about Vitrified 
Corundum Wheels. 


Vitrified Corundum Wheels 


The quality of Emery is wholly dependent on the amount of 
Corundum it contains as the cutting property of Emery is 
Corundum. We are able, on account of our process of vitri- 
faction, to use only the highest quality of Corundum, and as a 
result our Vitrified Corundum Wheels have proved themselves 
the most satisfactory ever made. Give them a trial on your 
work and watch the results. ‘They meet all modern require- 
ments perfectly. 










Ask For Our 
Catalog 







3 eer 


ke 
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Cochrane-Bly 
Machines 














Labor savers at die-making 
and other work requiring accu- 
rate filing. 















They use ordinary files and 
hack saw blades. Remove 
stock rapidily and give smooth, 
true surfaces. 















Ask for details. 





| 


Cochrane-Bly Co. 


Rochester, New York. | 
Uo A. | 
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_ 


5. Two sizes, 6” and 8”. 


Coden lily Metal 


Saws 





Design, Construction, Efficiency. 
Highest grade. 
Made in several sizes. 
Ask for catalog. 


Cochrane-Bly Co. 


Rochester, New York. 
uo A. 
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Spring Foot Press 


Takes the place of the foot press and light drop hammer. The 
force of the blow is controlled by the tension of the spring which 
can be accurately set to suit the work and after being once set, 
delivers an absolutely uniform blow each time. Can deliver a 
much more powerful blow than a lever foot press of the same weight. 
It is more rapid than the foot press and is easier on the operator. 





ED.NOV.!9,!90!- 


PATENT 


18' Disc Grinder 


Heavy and rigid base. 





Large diameter spindle. 
Long bearings, especially designed to take the end thrust. Universal tables. Rapid and convenient 


Bench Lathe 


™ Swings 7", 18" between centers, 


adjustments. Wide face driving pulley. 





bed 32" long. 

Hardened and ground spindle. 
Front bearing 1'@"x2", rear bear- 
ing 1®x2", 

Boxes ol special composition 
metal with adjustments to take 


up wear, 





Compound rest, with 6"x2" travel. 
Will swivel to any angle. 


The Taylor @ Fenn Co 


AGENTS, SELIG, SONNENTHAL & CO., LONDON 
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Manufacturers 


| Drill Presses 
One to Six Spindles 


Positive drive. 

No slipping of belts. 

Designed for high speed drills. 

They have the power. 

They do the work. 

They drill %” holes, 1”’ deep in cast ironjin 





8 seconds, 34” holes, 1” deep, in 18 seconds. 


This is not a test, it is every day work. 










































it 
Ady] 
yustments 
> 
- 
Center distance changed or any top column 
s, removed in 10 seconds, 
This ease of spindle adjustment makes these 
machines unequaled for jig work. 
ro Three inde pendent spindle spec ds, any one 
of which may be instantly obtained by the 
yn movement of a lever 
ze No shifting of belts or change of idlers. 
Any spindle not reeded may be stopped by 
J. moving the lever to the idle notch. 















Conn., U. 8. A. 


E. SONNENTHAL, JR., BERLIN. 


artford, 
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DOLLARS and SENSE 


T’S Common Sense that “a Poor Article is dear at any price ’— 
| “Sterling” Power Hack Saw Blades and “Sterling” Power Hack 
Saws, though not lowest in price, are the cheapest—because—most 
economical and serviceable. They cut quick, saving time—they 
cut true and straight, saving labor and material—they break very few 
blades, saving money. 
“Sterling” Hack Saw Blades in a ‘Sterling’ Power Hack Saw 
Machine make a combina’ion which saves Money in any machine shop. 
If interested, it will pay you to look into this question, 


DIAMOND SAW @ STAMPING WORKS, 
357-361 Seventh St., BUFFALO, N.Y., U.S A. 


FOREL@ FFICES “15 Wils St., Fin ry, Lond KE. « Pickhuben, 4 Hambure, German y 


Hard vare Chambers, Melbourne, Australia, 
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ae USED © 
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mA, ‘a 
AROUND THE GLOBE 


MANUFACTURED BY 


DIAMOND SAW « STAMPING WORKS 
aq FALO, N.Y., W.S.A. 


oe BRANCH OFFICES: 
WILSON ST. PICKHUBEN 4G HARDWARE CHAMBERS 322 MONADNOCK BLDG 
VY. LONDON E.C. HAMBURG, GERMANY MELBOURNE, AUSTRALIA SAN FRANCISCO, CAL, 
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The Sebastian 15" Lathe 


is built the way you would build 
a lathe for yourself if you had all 
the money, all the experience and 
the best equipment that long years 
of successful production could 


give you. 
Catalog? 


Sebastian Lathe Company 


117-119 Culvert St., CINCINNATI, OHIO, U. S. A. 





























November 7, 1907. AMERICAN MACHINIST 





























You Have A White Elephant To Eat Up 


Your Profits When You Build 
Your Own Machines 


If you have a new machine that you want to get onto the market, you will make a big mistake 
by trying to develop a factory for its manufacture. 

You will find, if you do, that you have an ‘‘elephant on vour hands,”’ in the form of tremend- 
ous overhead expense for rent, taxes, insurance, interest, depreciation, repairs, non-productive labor, 
equipment, etc. And this ‘‘elephant’’ will quickly eat up all the profit in sight, and begin to feed on 
the original capital. The better way isthe Blanchard way. 


We have a large, thoroughly equipped plant and a force of expert mechanics ready to work 
for you. We will take your drawings, build your machines in any quantity and hold them ready for 


shipment on your order. 


Our work is of the highest quality and we guarantee satisfaction and promptness. You can 
save yourself the time, trouble and endless expense of starting a factory and, instead, put your 


capital into finished machines and your energy into pushing sales 


You will know exactly the cost of production and the amount of profit. You will take no 


tisks or chances. You will not be ‘‘the meal-ticket for a white elephant.’ 


Write for our estimates—send us your blue prints 


The Blanchard Machine Company, 


‘“‘THE CONTRACT SHOP”’ CAMBRIDGE, MASS. 
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The “Bemis & Call’’ is 
















36 “Briggs” Pattern. 








No. 37 “Merrick” Pattern. 





EMIS & CALL Nut Wrenches are highly efficient tools for handling all kinds 
of work with no danger of breakage. There is the Briggs Pattern, made with 
long nut or sleeve allowing whole hand to be applied in adjustment and giving 

4 far greater power to jaws. There is the Merrick Pattern with wood handle, unani- 

mously pronounced by its users the strongest and best made wrench of its type. And 

there is the famous “‘B. & C,”’ Steel Handle Nut Wrench, absolutely impervious to the 
attacks of steam, mud or water and practically indestructible. It’s the wrench that fits 
the hand and cannot be over-abused. 





No. 54 Steel Handle. 


These wrenches ate made in different sizes to fit 





various kinds of work. Send for a copy of the ‘‘Wrench ny 
Book”’ and see all the details of construction. 









Bemis & Call Hardware & Toda 
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the “Wrench Eternal” 





No. 45 Long Nut Combination. 
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DINNNNNNY 


No. 43 Short Nut Combination 


EMIS & CALL Combination Pipe and Nut Wrenches are designed and built to 
handle all work within their range, in inaccessible places, with best results and 
complete reliability. The Combination Wrenches are especially useful on 

general work as they take the place of two and are equally efficient in either capacity. 
Head, bar and shank are one piece steel forging. The improved Adjustable “S” Wrench 
made in two styles fur nuts or pipe is for use in 
confined places and corners. It is easily adjusted 


by the hand holding it, it is strong, powerful and 
durable. 








No. 48 Adjustable 8S 


Send for the ““Wrench Book’’ and keep it on 
hand for reterence when you need high grade 





wrenches for tough propositions. 


Ddompany, Springfield, Mass. 
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The thinking machinist knows that the plain caliper method of taking 
measurements on accurate turning work is not mechanical—not reliable—not 


productive of good results. He knows positively that 


This Leads to 
Tremendous Losses in Every Machine Shop 


To illustrate: Suppose a machinist were turning a shaft to fit a ground 
bearing and using calipers to take measurements. Knowing they were not 
reliable for such work he would take a ‘‘somewhere-near-it’” cut—remove the 
shaft from the lathe—try it in the bearing—put it in the lathe again. Then 
he’ditry to take an “‘almost-right’’ cut and repeat the process. This would 
continue until he got thefright fit or got the shaft too small and so spoiled 


the job—a not uncommon occurance when calipers are used. 


It’s easy to see that this great loss of time means a big cut in profits. 


And if you read the next page you'll see that 


It’s the Result 
Of a False Idea of Economy 


For many machine-shop owners refuse to put ina supply of Microme- 
ters because they think them ‘9 expensive. On the next page we tell of 
Slocomb Micrometers which are the standard for accuracy and durability and 


vet the most economical obtainable. Read why. 


J. T. Slocomb Comp 


Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. 
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The progressive up-to-date machinist knows that the one sure way to 
take accurate measurements, and to save the time lost by other methods, is to 
use good micrometer calipers. 


This Leads to Slocomb Micrometers-=-to 
) Bigger Profits 














To illustrate the saving of time and money made pos- 
sible by using Slocomb Micrometer Caliper, instead of 
ordinary calipers, let us again consider the turning of a shaft 
to fita ground bearing. The machinist would 
turn down the shaft, using the Slocomb Micro- 
meter to get the r7gh¢ size. This could be done 
with such absolute accuracy that the shaft would 
fit the first time it was removed from the lathe. 
Consider the saving of time ‘and money—the in- 
crease in profits—that would result from eliminat- 
ing the “‘cut-and-try’’ method followed by the 
users of ordinary calipers. 


Slocomb Micrometers Cost Comparatively Little 


Because our mechanical skill is 
devoted only to the part that does the 
real work. Our Micrometers are em- 
phatically the best made for machine 
shop service—best in accuracy —dura- 
bility—economy. Our catalog proves 


it. Write today for a copy. There 
are 17 sizes, 78 varieties. Sold singly 
or in sets. 


iV, Providence, R. I., U.S.A. 


Ludw. Loewe & Co., Berlin. 
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The Grinder For 
All Your Tools 


The 
Greenfield 
Universal 


has the necessary range and wide 
adaptability for handling an almost 
infinite variety of work with great- 
est accuracy and economy. 





Showiag fixture for grinding on the 
front side of the teeth, cutters for 
gears and other form cutters 






Its Cost Is Moderate 


The ‘Greenfield’ is built to 
fill the demand for a medium 
sized grinder, capable of a large 
assortment of work in rapid 


time and at a reasonable cost. 


It keeps all the tools in a shop 
in top-notch condition at small 
expense and thus insures high- 
est results at all times. It is 
highly convenient, easy to 
operate, alwavs-ready machine 
that deserves a place in every 


shop. 


The machine and its attachments 


i i MACHINE COMPANY 


GREENFIELD, MASS., U.S.A. 
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a 
The Grinder That 
Does Perfect Work 
Greenfield 
Universal 
It is solid and firm allowing no vibra- 
tion—hence there is no danger of chat- Showing the method of grinding 
tered reamed holes or rough milled sur- relief om the teeth of a reamer 
faces. The spindle is carefully ground, 
all faces are hand scraped, micrometer 
graduations where needed. 
i i 
— ‘a 
“(== al ‘ ° 
, Yen po ¢ Its Attachments Provide 
For Every Possible Need 
) 
Among the various functions of 
> the “‘Greenfield’’, it is specially 
adapted to grinding to size straight 
and taper arbors; cylindrical or 
conical work upon centers or in 
. ; 
the chuck; for sharpening reamers, 
l 
cutters, taps, countersinks, etc.; 
; for grinding gages, dies, keys and 
$ ; ; 
innumerable other operations. If 
.) ° ° ° ° 
you are looking for grinding 
ss 


economy—look this way. 


Showing method of 


Internal Grinding Ask for a copy of our 


Illustrated Catalog. 


-| GREENFIELD MACHINE COMPANY 


GREENFIELD, MASS., U.S.A. 
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” You Never Go Dry 
in Milwaukee—and 


Milwaukee Miullers 
Never Go Dry Anywhere 


VERY hotel, residence and factory in the 

city is connected by pipe line with one of 

the largest storage vats in the world— Lake 
Michigan—and every gear, bearing and moving part 
in the frame of the miller is deluged with oil that 
flows in unfailing streams from a large reservoir in 
the base of the machine, preventing actual contact 
between metals, insuring long life and quiet running 
with accuracy maintained indefinitely. All chance of the 
machine being tied up on account of stuck bearings, due 


to neglect on the part of a careless oiler, is eliminated 
speeds and feeds are attainable that are out of the range of 
practicality for a steady thing, when depending on the hit 
Made both 
— ~ 


and miss system of oiling. 
Plain and Universal in sizes to suit 
any requirements—and a word from you 


will bring out the rest of the story 


Kearney ¢a&. 
Trecker 


Manufacturers 


Milwaukee, Wis., U.S.A. 


Agents: 
Hill, Clarke ( Co., Boston, New York, Chicago 


and Philadelphia 
Edgar Bloxham, 12 Rue Du Delta 
Paris, France 


Ing. A. Baldini (& Co 
Pontedera, Italy 
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Defy + Successful 
_ Competition 


The 
Walcott 
Improved 
Triple 
Geared 
Shaper 


There was 
never a better 
machine 

on the market 
than the old 
Walcott Shaper 
till we 

brought out 
this Improved 
Walcott. 





Catalog? 


The 
Walcott 
Rack 
Cutting 
Machine 


All the 
weight and 


strength, 


power necessary 
for the 


best results. 


Walcott & Wood Machine Tool Co., 


JACKSON, 


AGENTS 
Carlisle & Hammond Co. 
man, Ltd., London, Eng rland. Il 


Frevert nf *hine Ty Co., 
Clevelane 


i. H. 


einrich 


Ne \ 


Ve 


K 
A. Sto 
eyer, 


ker 


SUCCESSORS TO 


Geo. D. Walcott & Son. 


Chandler & Farqubar Co., Bo 
Machinery Co., Chi 
Berlin, Germany. 


mn 


ago Fe merieh i 


MICH., U.S. A. 


Pittsburg Strong, 


ris, ~ hen . ick & Hick- 
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Heavy Pattern Upright Drill with Patented Geared Tapping Attachment on Spindle 
and Patented Positive Geared Feed with Quick Change Feed Box on Sliding Head. 





When buying your next Upright Drill insist upon having 
the Cincinnati with Patented Geared Tapping Attachment on 
Spindle fitted with our recently patented instantaneous posi- 
tive Stop for spindle. 


PATENT NUMBER 857207 


just awarded us covers the positive stop for spindle which is 
a very valuable feature since it instantly stops and holds the 
spindle in a non-rotative position while making changes of 
drills, sockets, taps, etc. This is a great time saver and will be 
appreciated by good mechanics. 


This feature cannot be found on any other Up- 
right Drill. 

In buying THE CINCINNATI DRILL you 
are furnished with the following features without 
extra cost: 

BEVEL GEARS which are planed theoretical- 
ly correct. 

COLUMNS, SPINDLES, SLEEVES AND 
SHAFTS which are finished by grinding. 

A GUARANTEED ACCURACY of the 
spindle with the table and column. 

IMPROVED STEEL CABLE CHAIN for 
counterbalancing the head, overcoming the trouble 
of breakages and the dropping of the column 
weights. 


If interested write for 1907 Catalog. 


REMEMBER, WE ARE NOT COPYISTS BUT THE ORIGINATORS OF 
THE MODERN UPRIGHT DRILLING AND TAPPING MACHINES. 


Cincinnati Machine Tool Co., 


Western Ave. and Dayton St., Cincinnati, Ohio, U.S.A. 


FOREIGN AGENTS:~—Alfred H. Schutte, Cologne, Taris, Brussels, Liege, Milan, Turin, Genoa, Barcelona and Bilbao 
Schuchardt & Schutte, Berlin, Stockholm, St. Petersburg, Vienna RK. S. Stokvis & Zonen, Rotterdam, Holland and the 
Dutch East Indies. Buck & Hickman, London, Great Britain Andrews & George, Yokohama. Thomas McPherson & Son, 
Melbourne A. B. Horn, Havana, Cuba 
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Profit By 
Experience— 
Our Experience 
Your Profit 








HORIZONTAL DRILLING AND BORING MACHINE 


drills come from the men who 





have compared them point by point, 


| 
| T HE best endorsements of the Hoefer 


in actual service, with the best of 


other makes. 











a ee 


21” DRILL GEARED FEED 





Our Catalog covers our complete lines 
of Drill Presses, Power Metal Saws, 
Horizontal Drilling and Boring 
Machines. Illustrated Catalog L. 





Special Machinery Designed and 
Built to Order. 





Hoefer Manufacturing Co. 
Chicago Street, Freeport, Il. 





C. W. Burton, Griffiths & Co., London, England. Alfred H. Schatte, Cologne Brussels, Liege Milar Bilba J. Lambercier & Co 
Switzerland. Axel Christierr kb Edw s Propty, Ltd, Melbourne, At I \ Austria 


AGE 
Geneva, ; sson, Stoc 1oim, Sweden. Bevens A ard istralia jan & Co enna, Aus 
hte ras at eo 2s eS fo ‘a! = i\ NA A ANS S ee the AT 
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Milling Machines Exclusively 


FOR TWENTY YEARS. 


ORIZONTAL Spindle, Vertical Spindle, Openside, Combined Horizontal and Vertical Spindle, Three 
and Four Head Machines. You don’t need to operate a large shop to make good use of our Machines. 
We are building them for all classes of work, for example: Automobile crank cases, gear cases and cylinders; | 
all parts of Gas Engines; Steam Engines, especially cylinders and beds; locomotive side-rods; shoes and 
wedges; all parts of Steam Pumps; Printing Press frames; Electrical Machinery ; Laundry Machinery; Frog , 


and Switch work, and now we have only commenced to enumerate. 

































Milling Machine “Combined Horizontal and Vertical “Standard Horizontal Spindle Ma- 





“Horizontal Spindle 










with Removable Housing, making the Spindle Machine. All sizes from 20” chine with Vertical Spindle Attach- 
machine openside when necessary. All wide up. Any length of table. Table ment. All sizes from 24” up to any 
sizes from 20” wide up. Table feed feed reversible. Vertical Spindle feed width and length. Table has reversible 
reversible. Independent horizontal ad across the machine in either direction.” feed in either’ direction. Vertical 

, Spindle has feed across the machine 





justment of quill.” 








in either direction.” 














All sizes from “Three-Llead Type Adapted espec- “Combined Horizontal! and Vertical 









. ‘Four-Head Machine. Al! 
20” wide up to 10’ wide. Suitable for ially to Automobile Work, crank cases. Spindle Machine with Removable Hous- 
the lightest Automobile Work or the gear cases and cylinders. Table feed ing. Table feed reversible. Vertical 
heaviest Machine Work.” in either direction Vertical saddle saddle feeds across machine in either 
feeds across machine in either direc direction. Made in sizes 24”, 36” and 
tion Standard sizes 20”, 24”, 36” and 42” wide, any length of bed.” 
ja Any length of bed.” 








“Consider the fact that for over 20 Years we have given our whole time to Milling Machines Exclusively. 
. OF . . 7 . e ° ” 
Is not that significent? Let us send you our new Catalog No. 16, just out. Reasonable Deliveries. 





All inquiries from foreign countries given special and prompt attention. 


The Ingersoll Milling Machine Co., Rockford, Ill., U.S.A. 


New York Office, 114 LIBERTY ST., Walter H. Foster Co., Mears. 


C. W. Burton, Griffiths & Co., London, E. C Kretchmar & Co., Frankfurt-on-Main, Ger. Andrews & George, 242 Yokohama, Japan. 























——————————— —— 
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50-Inch Heavy Automatic Knife Grinder. 14 Sizes 30” to 180”. 


Strength and Weight are the 
Cardinal Features of “BRIDGEPORT” 


Grinding 
Machines 


In Bridgeport Grinders the 
metal is properly distributed, 
so as to reduce vibration to the 
lowest terms. Our machines 
can be readily adapted to meet 
special manufacturing  re- 


No. 2 Motor Driven Combination Wet quirements. Every machine is 


and Dry Grinder. 3 Sizes. 


thoroughly tested be- 
fore it leaves our 
works, hence, accu- 
racy is guaranteed. If 
you are in the mar- 
ket, or likely to be, 
for grinding ma- 
chines of any nature 
—post us relative to 
your needs and we'll 
guy Corwerd Gime 83... ans Ge ee ee, 
prints and _ prices. 
Ask for the catalog 
anyway. 


The 
Bridgeport 
Safety Emery 
Wheel Co., 


Bridgeport, 
Conn. No. 6 Alterating-Current Motor Driven 


) 
No. 7 Floor Grinder. 6 Sizes. Grinder. 5 Sizes also direct current 
Schuchardt & Schutte, London, Berlin, Vienna, St. Petersburg and Stockholm 


‘o. 31 Overhanging Buffing Lathe 
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No. 3 Geared 
Machine Shop 
Forge. 





Machines. 


Our Portable Geared Machine Shop 
Forges are made in styles and sizes for 
all kinds of machine or blacksmith shop 
uses. They are practically noiseless in 
operation, hoods are of sheet steel and 
construction is highest grade in every 
way. 

Our Drilling Machines are made with 
every improvement known, in all sizes 
for all classes of heavy o1 light work, 
We have tried o make them not the 
cheapest—but the best. 

Our Shaping Machines are accurate, 
fast and durable. Capacity has been in- 
creased 50%. They are the highest class 
machines of this kind ever made. 

Our Bolt Cutting and Nut Tapping 
Machines are made in sizes for bolts and 
nuts from \%" to 1%" diameter. They 
handle large sized bolts easier and faster 


than any other and smaller sizes can be 


cut as rapidly as with a smali machine. 


Forges, Shaping, Drilling and Bolt Cutting 





Improved Overhead Or 
Hanging Drill. 


Send for catalog showing our entire line. 
P. O. Box 27, 
Worcester, Mass., U. S. 


Boynton & Plummer, 


=! 


~ 


is 


wag 


tlt mm ITY AT 


8”x12”" Traverse 
Ilead Shaper. 


el Ty 
aw), 


No. 1. Improved 
Power Bolt Cut- 
ter and Nut 
Tapper. 
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= Wrenches 
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Cat. 





Box 
(Square) 


Wrenches 


oe: “Za 





Cap Screw 


Wrenches 
as. *,” 


Car 
Wrenches 


cs. “ss.” 





Carriage 
Makers’ 


Wrenches 


Cat. “S.” 


Check 
Nut 
Wrenches 
ot Gr 


Construction 


Wrenches 


Cat. “s.” 





Engineers 


Wrenches 


Cat. “J.” 





General 
Service and 
Utility 
Wrenches 


cs. “Ss, 





Heavy 
Square Nut 
Wrenches 


Cat. “J.” 














we— Machine 
od Wrenches 


, cet. “2* 


(Hex. & Sq.) 














‘6G? 
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Wrenches 
se “J,” 


Set 
Screw 
Wrenches 


Cat. “J.” 


Socket 


Wrenches 


Cat. “7° 






































Special facilities for large high-class to-order Drop- 
Send blue print or drawing 
for estimate. 


forgings. 


75 Yo. 


BROOKLYN AND CHICAGO 


The Wrench Peop!l 


Hundreds of thousands in stock for quick delivery. 


































Spanner 
Wrenches 


ot a. 


Straight 
Wrenches 


Cat. “J 


Structural 


e Wrenches 
se. =~ 


Taper 
Handle 


Wrenches 


cat. “dé.” 


Tex tile 
Machine 
Wrenches 


Cat ‘i 


Tool 
Post 


Wrenches 


Cat. “JZ 


Track 
Wrenches 


on. “a 


Triple 
Head 


Wrenches 


cme. “a.” 
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Universal Joints 


For Great Torsional Loads. 















The new Style ‘‘B” Universal Joint 
is the strongest, lightest joint for 

shafts from 1 to 34% inches diameter, | 
especially where torsional load is great | 
and space is not limited. The trans- 
mission ring is made hollow to keep 
weight of joint as low as possible and a 
large oil reservoir is provided which 
insures perfect lubrication. Ring is tight 
so that oil cannot be thrown out when 
joint is rotating, and dirt and grit cannot 
get into working bearings. 





Style “B 
Universal 
Joint 

















» “A’’ Universal 
Joint 





Style ““A’”’ Universal Joint. A strong 
compact joint, having as an exclusive 
feature, all wearing parts made of case 
hardened steel. 

We would like to know whatangle, speed, 
size of shaft and amount of power you 
use. We can give you exactly the 
information which will be of service to you. 

Seven sizes from 4" to 24" for shafts A." to 1°¢". A large stock of standard 
sizes always ready to ship. 













wal — 
Compact, yet Strong 









Soda and Potash Kettles. 


Heated by Bunsen gas burner or blue flame kerosene 
burner. Better than steam jacketed kettles because 
they are portable, require no expensive steam traps, 
extensive piping or special drainage. One size only. 
Ten gallons capacity. Low price as compared with 
steam kettles. In stock ready for prompt shipment. 








Send for descriptive circular today. 


The Gray Prior Machine Co., 
69 Suffield St., 
Hartford, - Connecticut. 























ee ee 
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NICHOLSON 


EXPANDING MANDRELS 


A Set Of Nicholson’s Nine Is Better 
Than A Ton Of Solid Mandrels 


/ 


= 

(====t 

== 
= 
———— 





Better for the simple reason that the exact size mandrel can instantly be had at any 
time to fit any job. See the money saving, time and labor saving possibilities ! 


Here’s the old way. A rush job is on—a certain size mandrel is required and—what 
happens? The workman goes over to the unsightly heap of mandrels and begins turning 
them over and over in the endeavor to find the right size. Sometimes he does, sometimes 
he doesn’t, and sometimes he’ll make the nearest size do at the expense of the tinished job. 


And while he’s wasting his time he’s wastiog your money—-you’re simply paying him to 
remain idle and hold back the work. That’s not sound sense or sane judgment. 


Nicholson’s Expanding Mandrels guarantee the desired size in aninstant. There are just 
nine of them in a set and they will fit every size hole from 1 to7 inches (and all intermediate 
fractions). One or two blows from a wooden mallet drives them in securely. 


Get busy and phone the junkman to call. He'll gladly buy your stock of solid man- 
drels and give you enough to enable you to purchase a set of Nicholson’s Nine. 


Write for booklet. 


W. H. NICHOLSON & COMPANY, 


Wilkes-Barre, Pennsylvania, U. S. A. 


FOREIGN AGENTS—C., W., Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Cologne 
Vienna, Brussels, Stockholm, St. Petersburg. Burton Fils, Paris, France. 
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Screw Thread 
Cutting. 


Our Automatic Threading Lathes in different 
sizes and designs for different classes of screw 
and worm thread cutting are the latest de 
velopment in absolutely accurate, automatic 
machines for doing that kind of work most 
profitably and rapidly. Modern threads must 
be perfect in accuracy and these lathes make 































sSelt Drive Lathe 





them that way without variation. 


The Lathe shown below is a development 
of the Automatic Threading Lathe designed 
for Fine Threading and for Tap and Die 
Work. Its adjustment is simple, its work 
exact to the last degree and rapid in all 
cases. For Fine Pitches no other lathe can 
equal this ‘‘Automatic Special.’ 





16” x 8’ Gear Drive Lathe 










Let Us Send You 
Descriptive 
Catalog. 





Same. Rear View. 


Special 12” x 4’ “1904” Pattern Lathe. Front View 


AUTOMATIC MA 


BRIDGEPORT, CON 


Alfred H. Schutte, Schuchardt & Schutte, C. W. Burton, Griffiths & Co., of London, Eng. Marshall & Huschart Machinery 
Co., of Chicago, Ill., and Motch & Merryweather Machinery Co., of Cleveland, Ohio. Van Dyck, Churchill & Co., Philadelphia, Pa. 
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Worm Thread 
Cutting. 


The distinctive feature of the Automatic 
Threading Lathe is the Back Shaft which 
withdraws and enters the Tools and reverses 
Spindle rotation. 


AMERICAN 

















The Lathe shown opposite, for internal 
threading, will easily triple the output of a 
hand operated Engine Lathe and one operator 
may attend several at once. The Tool Feed 
allows use of Threading Bar as large as will 
enter the hole to be threaded. 



















Special Lathe for Internal Threading 








T his Heavy Geared 





Extra ' Lathe, either 


20-inch or 23-inch, is designed for very 







heavy threading. It wil! cut a Steel Worm 
6's" in diameter by 9" long, 3!'." lead, 
double thread, in 93 minutes Made in 






lengths of 8 ft., 12 ft. and 16 ft 24", 72" o1 


120" between centers. 























and Diminishing 






th Ce 
Feed. 


Lathe W Lead Screw 


ntral 





Type Extra Heavy 






If your work calls for Screw, or 
Worm Thread Cutting in quantity 
our Automatic Threading Lathes 
are tools you need to know about. 









Let us send our catalog describing 
every detail. Your name and ad- 
dress is all we want. 







Le men OES 7 












Rear View. 





Same Above 





CHINE COMPA 


Alfred H. Schutte, Schuchardt & Schutte, C. W. Burton, Griffiths & Co., of London, Eng. Marshal! & Huschart Machinery 
Co., of Chicago, Ill., and Motch & Merryweather Machinery Co., of Cleveland, Ohio. Van UVyck, Churchill & Co., Philadelphia, Pa 
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Ten New Process Pinions 
Make Less Noise Than 
One Metal Pinion 


One rasping, grinding metal pinion makes noise enough 


But figure out the din and racket produced by a great 
number of metal pinions all working together. And consider 
the effect such a noise has upon your men and you'll perceive 
the detrimental effect it has upon careful and accurate work. 


It stands to reason; it’s an undisputed fact, that direct 
gearing is the way to transmit power with the least loss. 


Haphazard belting transmission wastes power continually, 
But many concerns prefer to shoulder this loss rather than sub- 
mit to the noise produced by metal pinions. 


New Process Pinions offer the correct (and noiseless) 
solution to this perplexing problem. They can be used any- 
where that metal gears are feasible and transmit power noise- 
lessly and without leakage. 


“4 New Process pinion will transmit the same horse-power at 
high speed, as will a cut cast-iron pinion of similar dimensions.” 


Don’t confuse New Process Pinions with ordinary raw- 
hide pinions. New Process Rawhide retains the toughness 
and hardness of the active animal tissue and possesses a remark- 
able durability, rigidity and consistency. 


Our Catalog Explains. 


The New Process Raw Hide Company, 


Syracuse, New York. 

















AMERICAN MACHINIST 


















New Process Raw- 
hide is to all Other 
Rawhide as Steel 
is to Iron 





What New 
Process Noise- 
less Pinions 

Actually Save 


They save the gears they mesh 
with. 








They save oil. 






They save time. 






They save labor. 






They save power. 






They save worry. 





They save money. 






They save material, energy, and 
they save the nerves of your 






men from collapse. 






Are you open to conviction ? 
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BLUE BOOK ON 
GEARING 


























The Horsburgh @ Scott Co. 
CLEVELAND, OHIO. 











We will mail it on request. 
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Machine Molded Gears 


Of One Inch Circular Pitch and Upwards 


That Lack All The Defects Of The Hand Molded 
Kind, Are Longer Lived — Lower In Cost. 


The *‘ Taylor-Wilson”’ kind are mechanically accurate—reguire 
no machining. ‘Teeth are of equal diameter at both ends, thus 
lessening the danger of breakage. Wheels are perfectly round, 
accurate in pitch—made of the highest grade material. 

We are in a position to quote reasonab/e rates on gears, be- 


cause of improved methods and appliances for the economical 
handling of our product. 


The next time you are in line for gears—it would be to your 
profit to investigate our machine molded kind—they’re the ones 
you ought to use if money saving is any object to you, 
and of course it is. 

We are ready to make gears of every form at reasonable cost, and 
will give prompt estimates. Let us figure on your needs. 


Taylor-Wilson Mfg. Co., 


Thomson Avenue, McKees Rocks, Penna. 
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DOUBLE CLUTCH EXTERIOR 





HE JOHNSON FRICTION CLUTCH embodies all the 
principles which a perfect Friction Clutch 
It is small, powerful, simple, neat, operating easily 


make 


and quietly; has but few parts, each made abso 
lutely interchangeable; being nicely balanced, It 


runs at high speed without vibration; is round and smooth 


with no protruding parts, making accidents impossible 

No bolts, nuts, links, etc., to become loose and cause 
trouble; can be instantly adjusted to any tension with one 
screw ; working parts being entirely covered are kept free 
from dirt. 

As seen by the illustrations, this Clutch has but few 
parts and is very compact. A body fastened to shaft 
carries a split ring in which are inserted a pair of levers. 
A curve shaped wedge, which is made part of a shipper 
sleeve, forces the levers apart, expanding the ring, bringing 
its outer surface into frictional contact with the inner 
surface of the friction cup, the hub of which is made to 
suit requirements. 

The leverage is so compounded that it requires but 
very little pressure to operate the Clutch. 

















THER JOHNSON FRICTION CLUTCH MOUNTED 
WITH A STEEL SPLIT PULLEY. 

One screw, which moves two taper blocks, set into the 
levers, adjusts the contact of the ring and cup to any tension 
This is easily reached with a screw-driver through a hole in 
the friction cup The perfectly smooth shipper sleeve entirely 
covers the working parts so no dirt can get near them. The 
double clutch requires but little more space than the single and 
has two friction ips with hubs, on which can be mounted 
pulleys, cones, gears, et of any diameter and face. 

These Clutches have been adopted as parts of machines, by 
some of the leading manufacturers, who endorse them in the 
highest terms. 

They have the least numbs f parts, occupy the minimum 
of space, are perfectly smooth ok well, work well, and wear 
well 

They are strictly high grade Clutches 

We solicit orders for special Clutches to be incorporated as 
a part of any machine. 

SECTION BROKEN AWAY, SHOWING SINGLE 
rCH ENGAGED AND PULLEY MOUNTED 
ON HUB OF FRICTION CUP 

FOREIGN AGENTS Efandem Co., 67a Shaftsbury Ave., London, Eng., for Great Britain. Canadian Fairbanks Co.. Mon 
treal, Toronto, Winnipeg and Vancouver, for Canada. H. Glaenzer & Perreaud, No. 1 Avenue de la Republique, Paris, for 
ore ‘e lie ai » oI > ie > Jar i ‘ . y or 7 »j ‘ , \ 
France Bieberstein & Goedicke, Ferdinanstr No. 25—7 Amerikahaus, Hamburg, for Germany. Wilh. Sonneson & Co., Mal- 
mo, Sweden, for Norway, Sweden, Finland and Denmark. 


THE CARLYLE JOHNSON MACHINE CO. saatroro conn 
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THE JOHNSON FRICTION CLUTCH 


HE advantages of these clutches for countershafts are obvious 









They operate smoothly at any speed with- 
out bang or clatter, can be instantly adjusted with one screw, avoiding the accidents so common with ordi- 
nary clutches, and save space by their compactness 









Hubs are made to suit requirements, as to diameter and length, so that ordinary stock pulleys can be used. 
and more powerful clutches on countershafts. These clutches 
ire highly endorsed for this purpose, and are being adopted by the lead 


: | 
he leading tool builders 


~ 





The advent of high-speed steel demands better 


These clutches have been thoroughly tested before being put on the market. Several thousand have been used 

yy some of the leading machine builders of the country with perfect satisfaction and are highly endorsed by them. 
A trial will convince you, as it has others, that they are the best clutches ever put on the market, for power 

withm their rating 
The modern method of running a group of machines direct from a line shaft is by using Friction Clutches, 


~ 


nstead of a separate countershaft for each machine 
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SHOWING MODERN ARRANGEMENT FOR DRIVING MACHINERY DIRECT FROM THE LINE SHAFT 
WITH OUR FRICTION CLUTCHES 


a i rN The saving in power, pulleys, countershafts, overhead or across belts, 
| | lf} “| the maintenance of which is a constant item of expense and amounts to 
ee ee | l dt considerable each year, soon pays for this equipment 

eo ------ t ---- Pa "7 With no overhead belts, the room is much lighter, cleaner and neater 
| \4 hi-s In running machines direct from line shaft with cones mounted on the 
1 ‘ — Johnson Friction Clutches, it is necessary that a brake attachment be 
----- ~}4--h} vax furnished with the clutch where the line shaft is running at an excessive 
— 1 | i O speed, to stop the cone quickly when the clutch is disengaged We fur- 

| J U nish such a device when the nature of the work requires same 
ls . If you contemplate building new factories, or remodeling your present 
ap ones, this plan is worthy of your careful consideration, and you will find 


these clutches most perfect for the purpose. 

DRIVING COLLAR WHICH OBVIATES THE 
NECESSITY OF KEY-SEATING SHAFTS —- 

mn aaene = 


i | 
i ’ 


A new feature of our clutches for line shafts is the driving collar. X= a py Ge | VA 
This collar is dowelled to the clutch body and fastens to shaft by means + 


a4 





~~ 











* . . ' 
of two binder bushings, obviating the necessity for cutting keyways in shaft — 
and admitting of moving the clutch to any desired position on the shaft. DBO900000008 
Prices for same quoted on request | WOOOEN PA 
: — ~ U \ 
For excessive speed we recommend using a _ self-oiling bearing in clutch | — 
hub. This has an oil reservoir from which the oil seeps to the shaft through 
wooden plugs, in sufficient quantity to keep it properly lubricated. These, or . 
ronze bearings, furnished on special order Prices for same quoted on ( 4 
request. 
SELF-OILING BEARING FOR CLUTCH HUBS 
’ , a euitall { - aft fos ttaloe and pr 
Let us send you a Jonnson on ria Anyway end calaiog and price 
FOREIGN AGENTS—Efandem Co., 67a Shaftsbury Ave., London, Eng., for Great Britain Canadian Fairbanks Co., Mon 
real, Toronto, Winnipeg and Vancouver, for Canada H. Glaenzer & Verreaud, No. 1 Avenue de i Republique, aris for 
France. Bieberstein & Goedicke, Ferdinanstr o. 25—7 Amerikahaus, Hamburg, for Germany Wilh. Sonneson & Co., Mal- 


no, Sweden, for Norway, Sweden, Fin!and and Denmark 


THE CARLYLE JOHNSON MACHINE CO. artroro. conn 
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ACCURATE MACHINE TOOLS 


! 
| 


chal 





DAVIS 24-INCH TURRET HEAD BORING AND FORMING LATHE. 


Do you have a large number of parts to bore, face, form and turn? 

Are you manufacturing such parts at the lowest possible cost? 

Would you do this class of work on an engine lathe if you could save 509% in cost of 
production? 

There is a growing demand for such a machine in every manufacturing plant building 
machinery. We have recently brought out a 24-inch TURRET HEAD BORING AND 
FORMING LATHE with Geared Friction Head and Power Cross Feed to the Turret 
The Ram supporting the Turret has a travel of 30 inches, and the machine is well adapted for 
doing all classes of work within its capacity in boring and forming. The Turret has a Power 
Cross Feed by which work can be faced and formed when required. The Turret is a hexagon 
form, accurately faced, on which cutters of various forms can be attached to take the various 
cuts required. 

The machine has 16 speeds to the spindle, which is secured by two drivers on the 
countershaft, and by the use of the friction head, and the machine is also provided with 6 
quick changes of feed for each speed of the spindle. There is a guide rest to support boring 
bar as shown; this support can be swung back when not in use. 

The lathe is a very rigid tool as can be seen from the design. 

These machines can be secured from leading machinery dealers in all large cities of the 
world. 

For further particulars address, 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y., U.S. A. 
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MEANS ASTEADY OUTPUT © 


Transmission of power is a governing 
factor—the governing factor, actually 
—hbecause, if irregular, the work of 
the machine will be more or less 
spasmodic and ineffectual; but, where 
the drive is smooth, positive and of 
required power, the work—of one 
tool or a hundred—will be up to the 
mark in quality and quantity. 


We offer RENOLD SILENT CHAIN 


as the most advanced and effective form of power 
transmission: its use results in better work and 


more work because ‘‘it stops the leaks.’’ 


For proof, Booklet F and 
Bulletins 50, 52, 57, 58. | 


TTTTCTeTe® 
thr 


AN EFFICIENT MACHINE - 








| 
| 


LINK-BELT COMPANY, | 


PHILADELPHIA 


NEW YORK: 
209 Broadway. 
PITTSBURGH: 
1501 Park Bldg 


BOSTON : 
84 State Street. 


BUFFALO: 

601 Ellicott Sq. 
ST. LOUIS: 
Missouri TrustBldg. 
SEATTLE: 

440 N. Y. Block. 


CHICAGO INDIANAPOLIS 











RENOLD SILENT CHAIN DRIVING DODGE & DAY DRILL PRESS 
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BESLY GRINDERS 


Let us show you what we can do for you 








+. 


100 pieces ground in 35 minutes on No. 14 Besly Spiral Dise Grinder with 
geared lever feed table. Stock removed, cast iron, 1/64” to 14”. Each surface 6% sq.in. Send us some samples, and we'll 
grind them without charge and report time and material used. 


Charles H. Besly & Co., 15-21 S. Clinton Street, Chicago, III. 
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BESLY GRINDERS 


Let us show you what we can do for you 











NO. 10 


CH.BESLY & CO. 
CHICAGOILLINOIS 


U.S.A. 


~ 
\ 


300 pieces grourd in one hour on 
No. 10 Besly Spiral Disc Grinder, with 
geared lever feed table. Stock removed, 
cast brass, 3-64”. Each 


+1 ’ 


su rface 
3 Ey a3". 


Part ground, Automobile 
Gas Engine Pipe Connection. Send vs 
some of your samples, we will grind with- 


out charge, and report time and material 
used, 


Charles H. Besly & Co., 15-21 S. Clinton Street, Chicago, IIl. 
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The Acme Bolt and Rivet Heading | 
Machine Saves In Productive Time 
Increases Productive Capacity 





Productive time is saved, because the machine is more speedy— 
turns out more work in less time than any similar machine—by the 
same token, productive capacity is increased. 

For making Rivets, Track Bolts, Square and Hexagon Head 
Bolts, Upsets and a wide variety of Special Forgings—you'll find the 
“Acme” a sure cost reducer. As an example of its speed—perfect 
square or hexagon bolts can be made in 3 revolutions of the fly-wheel. 

Look at the illustration, doesn’t it have every indication of being 
stronger and heavier than other types you've seen? It is. The 
details are interesting—ask for them. 


i How about Upsetting and Forging Machines, Bolt and Rivet 
| Headers, Nut Tappers, Bolt Pointers and Bolt Cutters, Single, Double, 
| Triple or Quadruple and Rotary Thread Rolling Machines ? 

| 

| 


CATALOG MAILED ON APPLICATION. 


THE ACME MACHINERY COMPANY, 


CLEVELAND, OHIO, U. * A. 


FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg Alfred H. Schutte, Cologne, 
Brussels, Liege, Paris, Milan, Bilbao. C. W. Burton, Griffiths & Ce. London, England. 
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‘‘Largest Roll Makers in the World”’ ‘(Makers of the Largest Rolls’’ 


ROLLS 


For Every Purpose 
Ssand—Chilled—Steel 


Vertical Shears are al- 

most indispensable for 

cutting and punching 

plates, bars and similar 

work. We make Ay- 

draulic Shears from the small tin 
bar shears up to the heaviest Bloom 
and Slab shears. 


The Hot Saw, here pictured, is a No. 3 Hydraulic Vertical Shears 
low priced machine adapted for a variety of work—simple in con- 


struction—can't get out of order. 


Pirate Straightening Machines with seven or nine rolls—belt or 
motor drive. Write us. 


Special Machines or the complete plant for Iron, Steel and Tube Works. 








Hot Saw. Plate Straightening Machine 


United Engineering and Foundry Company 


Farmers’ Bank Building Pittsburg, Pa. 
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3 TORNOGRAPHIC « 


o SEAL ENGRAVER > 
o> \. BY MACHINERY 7 6 





Showing sunk characters 


02 in. deep, engraved close Impression from brass seal 





to a hub projecting 5-16 inch. The engraved seal is one-half the 
Engraved on brass in five, Impressivo from brass seal. The en- diameter of above and the letter- 
and on steel in six minutes graved seal is one-half the diameter of ing is in relief. 

by means of circular attach- above and the lettering is in relief 

ment and standard copy. En 

graved with special copy in 


She Signal For 
the Yassing of 
Hand Cngrav- 
ing was S$iv- 
en When the 
Sorton Cngrav- 


- Jwenty to Jhirty 
fetters Gan Be 
éugraved With 
his Machine at 
A Cost of ‘One 
Cent—and the 
Work is Clean, 
ing Machine Definite, Uni- 
Appeared. form. 


This machine is for the engraving of lettering, etc., on label plates, the 
placing of pattern numbers on metal patterns either sunk or in relief, the 
making of seals and dies, the lettering on moulds, instruments, etc., the 
making of numeral wheels either sunk or relief, printing plates, dies for pro- 
ducing printing plates from thin metals, biscuit moulds, soap moulds, small 
interchangeable parts, automobile name plates, hub caps, and a wide variety 
ofsimilar work. The Gorton way not only offers a snug saving in produc- 
tion cost, but also produces detter work than is possible by any other method. 

There are about 500 Gorton machines in successful operation at present. 
The U. S. Government alone uses about forty and you'll find them in 
every Government Navy Yard, Arsenal, etc., in this country and abroad. 

Will youinvestigatethistool? Suchinvestigation would, no doubt, put 
you on theroad to financial gains worth while. Send samples of your work. 
We will duplicate same, stating time required to engrave and quote price 
with photo and details on desirable machine. 


Geo. Gorton Machine Go., 
Racine, Wis., U. S. A. 
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HILL, CLARKE & COMPANY, Inc. 


156 Oliver Street, Boston, Mass. 14 South Canal Street, Chicago, Ill. 
136 Cedar Street, New York. 512 Arch Street, Philadelphia, Pa. 


THE MACHINERY MERCHANTS 


We are dealers in high-grade machine tools, making a specialty of small and 
medium size milling machines and lathes, for manufacturing purposes and tor the 
tool room. We furnish complete equipments of boring mills, planers, shapers, 
drilling machines, gear cutters, screw machines, etc. As we have ample exhibitior 
and storage space, we are able to show you at all times a representative lire ol 
machinery. 

Our New York office has been moved to the West Street Building, corner of 
Cedar and West Streets, entrance at 136 Cedar Street. Our Philadelphia office 
has been moved to 512 Arch Street. We have made these changes in crder to 
give us the exhibition floor, which is so advantageous to the customer. 

We take second-hand machinery in the way of trade, and sometimes purchase 
entire plants. For this reason we usually have on hand a geod line of used ma- 
chines, which have been thoroughly overhauled in our repair shop. 

We are always pleased to have a call from our old friends, and glad of an 


opportunity to make new ones. 


THE OLDEST MACHINERY HOUSE IN NEW ENGLAND. 








TRUE ECONOMY 


depends more on RESULTS 


than on first cost. 


BEST RESULTS, with the 
Shaper can be had only by the 
best combination of Ac« uracy, 
Convenience, Durability, Power 


and Range. 


We can show you that this best 


combination is found in 


Queen City 
Shapers, 


and that no other excels it in 








any one of the above qualities. 


Queen City Machine Tool Co., Cincinnati, Ohio, U.S.A. 


FoREIGN AGENTS :—DeFries & Cie., Dusseldorf and Berlin, Germany; Milan, Italy; Paris, France J. Lambercier & Cle., 
Geneva. Andrews & George, Yokohama. 
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TRIFLES MAKE PERFECTION 
AND 


PERFECTION IS NO TRIFLE 


We hope you have this in mind if you are trying to increase the efficiency 


of your shops. It doesn’t always pay to put all your money into large 
milling machines and 14-inch files. When you consider that a boy can mill 


6000 small parts, one at a time, in ten hours and the cost of this machine is 
less than $125, it would seem that it ought to be a good investment for you. 


If you are willing to be convinced write to our nearest agency. 





Note the Self- ES 
Oiling Bearing 





Our New Bench Miller 


g" x 2%" x 4M 


Chicago Machine Tool Co., 


CHICAGO, ILLINOIS. 


DOMESTIC AGENTS: HILL, CLARKE & CO., INC., Boston, New York, Chicago, Philadelphia. 
FOREIGN AGENTS: A. H. Schutte, Paris, Brussels, Milan, Cologne, Barcelona; Schuchardt & Schutte, Berlin and 
Vienna; Chas. Churchill & Co., London, Manchester, G!asgow and Birmingham. 
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THE MACHINE WITH A PULL 





THE LAPOINTE BROACHING MACHINE 
Strong enough to broach a 3” sq. hole in steel. 


Accurate enough to broach a 24T7-10P internal gear. 


Quick enough to perform the first operation in three minutes and the second in one minute. 


EXAMPLES OF THE WORK DONE ON THIS MACHINE. 








FULL SIZE 








= 2 INCHES 


HILL, CLARKE & CO.,, seviine acenrs 


Boston New York Philadelphia Chicago 



































40 
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CHICAGO 
HAND 
MILLERS. 


MODERN METHODS. 


The trend of modern methods is to- 

ward specialization. You would not use 

a sledge hammer with which to drive 
tacks, and for the same reason you ought 


not to use a large column milling ma- 





chine for taking light cuts. 


Our New Hand Milling Machine will 

do your light work quicker and better 

than it could be done on your heavier 

machines. You can also save the use 
of your heavier machines for the larger 
classes of work, thereby increasing your 


production. 


We make these millers in three sizes: 


” 


9”x2%4"x4", 104%4"x3"x5%4” and 15”x4 


x74". The largest size can be furnished 

with power feed. All sizes are regularly 
furnished with vertical spindle, counter 
shaft, quick acting vise, two draw bars, 


one collet and sleeve. 


CHICAGO MACHINE TOOL CO., 


CHICAGO, ILL. 


Agents, 
HILL, CLARKE & CO., Inc 
Boston, New York, Chicago, Philadelphia, 


A. H. Schutte: Cologne, Paris, Milan, Brussels and Barcelona. 
Schuchardt & Schutte: Berlin and Vienna. 
Chas. Churchill & Co.: London, Manchester, Glasgow and Birmingham. 
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It is the little things that count. The simple fact that we have tipped ou: turret forward 15 degrees without in- 
terfering in any way with the turret siops, marks an important advance in turret machine design The advantages 


derived from this feature are threefold: 


Firstly, the thrust on the turret is taken up directly on the turret slide which is nearly on a line with tl 


spindle, thus 
relieving the centerpost from undue strain and consequent springing. 


Secondly, a tool in the rear hole of the turret is swung over the turret slide at an elevation of 30 degrees, thus 


illowing the use of a box tool or die head two or three times the diameter possible on any other machine the same size 
Thirdly, the holes in the turret are drilled directly through to the opposite side forming the lower row of holes shown 
in the cut, thus allowing stock to pass directly through the turret without interfering with any tool which might be in 
he rear hole. This allows stock of any length up to the limit to the turret feed to be turned up with an ordinary box 
tool bolted to the turret face. The No. 1 machine, for example, has a length capacity of 11”. This advant 


ige alone is 
ificient to place this machine in a class by itself. 


The machine is equipped with double cut-off rest, oil pump and pan. All bearings including those on the counter 
haft are self oiling. Clutches are of the rim friction type, very strong and have but four working part We are 
uilding only the 1” size at present but intend to put larger sizes on the market in the near future 
The workmanship on this tool is guaranteed to be of the best; it has all the good features of the best machines and 
addition the absolutely unique advantages enumerated above. If interested, writ 


Made by 


The Wood Turret Machine Co., 
Terre Haute, Indiana. 


Distributing Agents 
Hill, Clarke & Co., Inc., Boston, Chicago, New York and Philadelphia. 
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BELTING 








ONG-RUWN and economical service is what Rhoads 
Belting gives, and it gives it without fuss and 
trouble. Its even balance, minimum stretch and 

durability are what you want. Our guarantee of satisfac- ; 
tion renders a trial order a safe investment. Let us serve 








you. 


J.E. Rhoads & Sons, 
Philadelphia, 12 N. Third St. 
New York, 40 Fulton St. 
Boston, 105-111 Summer St. 


Hamblet & Hayes Co., Eastern Agts. 
Factory: 
Wilmington, Delaware. 
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Where Reliability Counts 


PARKER 


SEMI-STEEL 


VISES 


Are Invaluable Tools. 


The well-known Parker line of Stationary 
and Swivel, Railway, Sudden Grip, Filers’, 
Wood-workers’, Combination Pipe, Inter- 
changeable Jaw Vises, Etc., remains at the 
same high standard we have always maintain- 
ed. 

In addition we now make the new Reir forced 
Slide Solid Jaw Stationary or Swivel Vise 
i | ; which is unquestionably superior in strength 
- Se.’ | w nn, and durability to any on the market. It 1s the 
= oe E & a, PF only Vise made with reinforced sliding jaw. 
— ———— =< 


4 ma 
mi) a ao \ Whatever you need in Vises there’s a 
iit | poe ’ 





Mi si j 
nih wm . ‘Parker’? to do your work, and if it’s a 


J Za \ Vy ‘*Parker’’ you'll have none of the troubles 
gF \ Y with breakage or wear that other Vises cause. 
Strength, Quality and Absolute Reliability 

are found in every Parker Vise. 


Send for our large Illustrated Cata- 
log, showing 57 different styles 
and 165 sizes. 














The Chas. Parker 
Company, 


Factory: Meriden, Conn 
New York: 32 Warren St. 


reign Agents: Chas. Churchill & Co., London, 
Buck & Hickman, London 
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Scratch off the dirt from the name on that old pipe machine you are using, and the 
chances are you will find it was made by the BIGNALL & KEELER MFG. CO. 
Does it show the wear and tear of years of hard work? Well, notso you can notice 
it. We are still building the kind that last, but of course with several improve- 
ments, as a glance at the cut willshow. Our circulars are expecting an invitation 
from you. 


BIGNALL & KEELER MANUFACTURING CO., 


Edwardsville, Ill. 


tale aati t 


Da A ee 











MODERN FOUNDRY EQUIPMENT 


must include without fail, a 


WAGNER 
FOUNDRY 
COLD-SAW 


(motor or belt driven) 


Sledging heads off castings 
inevitably spoils a large per- 
centage of them. Our foundry 
cold-saw removes all heads 
quickly, and without possi- 
bility of injuring the work. 
Swivel head, compound gear, 
great strength, enormous 
power. 


Send for Catalog. 
BIRDSBORO STEEL FOUNDRY & MACHINE CO., Birdsboro, Pa. 
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LATHE & TOOLCO 
"7 


CC TMAT. Om. 
eee 


r ee 


16" QUICK CHANGE GEAR LATHE. 
With Nine Changes of Speed, Wide Three Step Cone and Double Back Gears. 


Ts a powerful machine with every manufacturing convenience. Standard threads and all feeds obtained 
without removing a gear. Write for full description. 


The Cincinnati Lathe @ Tool Company, 
Cincinnati, Ohio, U.S.A. 


























Drilling, Tapping and Centering 
Machines. 


Che machinery we manufacture is guaranteed to be as 


nearly perfect as time, money and brains can produce. 










































We illustrate our Regular 14 
inch Three Spind'!e Drill Press 
This drill is unequaled for 
light drilling and is especially 
adapted to handle tools of dif 
ferent sizes and lengths We 
make Sensitive Drill Presses 
1to 10 Spindles. Their instal 
lation invariably results in 
larger profits, 


Cutter and 
Surface Grinders. 


The fame of our grinders is 
due entirely to MERIT andtheir [ 
ability to meet modern re 
quirements with ease, rapidity 
and econ my. | hey possess 
many advantageous and exclu 








} sive features. 
| 


Write us your needs. We 
are MECHANICAI ENGIN 
FERS as well as manufact 
urers and a word of advice 
from us may be the means 
of saving you considerabl 
money in the end 

Write foracatalcegdes 
cribing cur FULL LIN} 


The National 
Machine Co., 


iward & BR 


Hartford, Conn., U.S.A. 
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i Patented a : | 
— oS ga Hand Bending Tools 
| _ Mt ey . 

The ESTEP & DOLAN Angle 
=~ Bender No.2, operated by any 
blacksmith or helper, will com- 


plete small jobs in less time than is 
required to set the forms of a power 








machine. 
Bends flat stock up to 4"x'4", 36"x1%" edgewise and round or 
square stock to 1" diameter. 

It bends clean square corners and many small jobs may be 
bent cold, heavier stock must be heated. 

We make only hand operated tools, Eye Benders, Angle Benders, 
Sheet Metal Shears, Ring Benders, Hinge Benders, etc. 


Our ‘‘Bending Book’” explains all, it is free for the asking. 


ESTEP & DOLAN, 


SANDWICH, - - ILLINOIS. 


Foreign Agents Chas. Churchill & Co., London, Eng. U.S. Agents Wallace Supply Co., Chicago. 

















The 8. Obermayer Co.. Cincinnati, Chicago, Pittsburg -_ 
=== =a? 
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x Our DRILL SPEEDER converts your larger drill presses into sensitive ones 
e You have small holes te drill in pieces weighing from 40 pounds to atonand you can- ° 
4 not possibly get them under a sensitive drill, THEREFORE, we want you to use our Y 
co SPEEDER to make a sensitive drilling machine out of your upright or radial. 
4 This device increases the speed 4 times, has sensitive feed lever, and safety frictions 
>» to save the drill. 
* 





Understand It, and You Will Buy It. 





ANY VISE WILL PAY, 
= as more time is lostin catch- 
= , ing work than in drilling it. 


The 


GRAHAM 
VISE 


is always a first-class vise 
for general shop use, and at 
the same time holds a wide 
range of work for duplicate 
drilling, without the cost of 
a jig. 


Send for Circulars. 
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* 
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: THE GRAHAM MFG. CO., 


g Providence, R. I. 
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MACHINE RELIEV 








Che diagram shows our Patent Machine Relief, exaggerated to show the 
principle. 
Every tooth, both top and bottom of thread, is relieved like a milling 
cutter. This reduces friction and binding to a minimum and produces 
atree, clean cut. 
In this form of relief, the true size of the tap is maintained the full 
length of the flute; ample stock being left behind the cutting edge, 
so that it may be reground for sharpening many times without 
destroying the size. The life of these tapsis much longer than that 
of tapsrelieved by the common method, which have the true size 
only in the first few teeth atthe point the relief being gained by 
gradually reducing the size toward the shank. It will readily be seen 
that the size of taps, relieved in this way, is lost as soon as the teeth 
at the point wear down; and these teeth wear the fastest, because they 
do all the cutting. Our relief is appliedin process by special machinery, 
which insures absolute uniformity. 








Sole 
Makers 


Send for 
Catalogue 
No. 38 B. 


Wiley @ Russell Mfg. Co., massnwsta. 


UNAAAN 


































Saxon Machine Company, Holyoke, Massachusetts. 








Agents in London 
Selig, Sonnenthal a 
Co. 85 Queen Victoria 





has an unusual amount of strength combined 
with all the accuracy desired. That makes 
it peculiar. 

It will pull more than the wheel can 
stand. 

It will do as accurate work as it is pos 
sible for a machine to do. 

It is durable to an unusual degree. 

It feeds at each end of the stroke. 

What is the result ? 

It is ready for the emergency job which 
calls for heavy cuts. 

It produces the greatest accuracy when 
that is wanted. 

It has a slow depreciation. 

It saves time. 

Then, too, the price is reasonable. 

The circular tells more about it Why 


not have one ? 
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Capital High Speed Steel Tools 
Insure Machine Shop Economy. 


Capital Twist Drills. 


You will find ali the necessary attributes for thoroughly efficient and economical 
drilling. In our Capital ‘‘Tough Brand’’ Drills. They are wonderfully hard and 
tough. Will give splendid results under the highest speeds, or the deepest cuts, 
They simply can’t break. That's because they’re not brittle, like most twist drills. 

Capital ‘‘Tough Brand’’ Dril’s are evenly tempered, ata high heat. The fast- 
est speed that’s ia your machine can’t draw their temper. For all-around merit 
and marked economy they’ll teach your tool room a thing or two. 


Reamers, Cutters and Other Tools. 


Made from Capital High Speed Steel, possess the same time and money saving 
advantages as our Twist Drills. They give better service, last longer and increase 
your output, without increasing the time consumed 

Tools of all kinds can be made from Capital High Speed Steel—forged into any 


desired shape and tempered at high heats. 


Then Consider Our Seamless Steel Tubing. 


It is made from cold drawn We carry an enormous stock 
seamless steel—the best cn the \ ( of Cold Drawn Steel in flats, 
market, We make Special sqvares, hexagons and rounds; 
Seamless Steel Tubes, having Drawn Tool Steel, Cold Roll- 
great tensile strength and elas |] ed Steel, Drill Rods, etc. Im- 
ticity, to meet exceptional con- mediate deliveries ! 
ditions. 


Send for cur comprehen ive catalog. 


Edgar T. Ward & Sons, 


23-25 Purchase Street, Boston, Mass., U. S. A. 











| 
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Streit 


Pulley Machinery 


will reduce your 
cost on pulleys 


60% 


Our Pulley Lathes are special machines designed to turn 
pulleys. They have two tool rests feeding in opposite direc- 
tions simultaneously. The swiveling table sets both tools at 
once for proper crowning. The tail stock swings out of the 
way when changing work. Special face plate, drivers and 
dogs save cost of chucking work. These special features 
enable machine to turn pulleys in one-third time used on 
engine lathes. 


Our Drilling and Tapping Machine will drill and tap set 
screw holes in pulleys from 12" to 50" diameter without drill- 
ing through rims. This saves time and does away with un- 
sightly holes in rims. Will drill and tap set screw holes in 





Streit Pulley Lathe. 





Streit Pulley Drilling and 


two minutes each, including ch inge of work. Tapping Machine. 


For the shop where there is a large 
variety of work to be bored there is no 
tool on the market to be compared with 
our Boring Machine. Notice the long 
bearing on the top slide and the forward 
rest to guide boring bar. Compare the 
rigidity of this slide with the turret on 
the lathe in your shop. This machine 
will bore more work than any other tool 
made for this purpose. 





36” Boring Machine. 


WE BUILD We have purchased from the Am:2rican Tool Works Co. all patterns, 
SENSITIVE = drawings and jigs for their 13" and 14" Sensitive Drills and will 
DRILLS. build these in connection with our pulley machinery. 


The Cincinnati Pulley Machinery Co., 


CINCINNATI, U. S. A. 


AGENTS: McDowell, Stocker & Co., Chicag>, TU A. R. Williams Mac iiner; nd Montreal A. B. Bowman, St. Louis. Mo 
Prentiss Tool & Supply Co., New York, Boston, Buffalo. 


FOREIGN AGENTS: Schachardt £ Schutte. Berlin, Vienna, St. Petersburg and Stockholm C. W. Barton, Griffiths & Co., London, E. ¢ 
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WIGHT SLAT 


Time Saving Machinery 


DRILLS 


MARKING MACHINES 
AUTOMATIC GEAR CUTTERS 





In our 13-in. Swing Multiple Spindle Drills, all 
the spindles in any single machine are driven by one 
long endless driving belt, thus savir g the care, ex- 
pense and trouble incident to several short belts; 
tightening pulleys on movable studs are provided 


13-in. Swing—3 Spindle for adjusting belt tension; spindles are not subjected 


Sensitive Drill 14-in. Swing—2 Spindle Drill 


to any lateral strain; less power is needed for driv- 
ing; there is less wear and fewer repairs. 

Our Marking Machines, although inexpensive, are highly efficient for placing on flat or round 
metal surfaces, impressions of trade.marks, ‘patent dates, scales and so on. Their work is far better 


than can be done on any makeshift devices and the cost is much less. 


Our Full Automatic Gear 
Cutters are thoroughly prac- 
tical, fast-werking producers 
of absolutely accurate gears. 
They have a very wide range 
of indexing or dividing adjust- 
ments, cutter speeds and rates 
of feed. For use on brass, cast 
iron, machine steel, tool steel, 
hard fibre and composition 
blanks, this machine is un. 


equaled. 


Ask for our Catalog 
26-G. 


Power Marking Machine Full Automatic Gear Cutter 








The Dwight Slate Machine Co. 


HARTFORD, CONN., U.S. A. 
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Grinding Angular Cutter. Giinding a Saw, 


A Machine That Will 
Do your work 
Do it better 
Do it cheaper 


Grinding an Arbor. 


THE WELLS GRINDER 


will do all the work of a high-priced Universal Grinder 
and do it at a small fraction of the cost. 

All its slides are covered to protect them from dust and 
emery. 

The bearings are covered with dust caps and are ad- 
justable for wear. 

The ways are gibbed so the machine can always be 
kept in good order. 

Table can be elevated or depressed. 


The rapidly growing demand has forced us to greatly 
increase our shop capacity. We can fill immediate orders 


immediately. Write for details. 


F. E. WELLS & SON COMPANY, 


Successors to the Automatic Machine Company, 


GREENFIELD, MASS., Uv. S. A. 


Ludw. L Agents fo ia Hi 
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DIAMOND 
Machinery 
CHAINS 


withstand injury from con- 
tinuous sharp jerks and 
maintain an absolute speed 
ratio where belts would slip 


and let the machines stop. 


Every DIAMOND CHAIN is 
designed with a large safety 
factor and made from ma- 
terials least affected by strain 
or wear. The s0-carbon steel 
stock especially made for 
Diamond side bars, combines 
a toughness, tensile strength 
and elastic limit which per- 
mits DIAMOND CHAINS to 
absorb severe shocks and re- 
cuperate without permanent- 
ly stretching the metal. The 
rivets are of nickel steel 
which, when hardened by 
our method, offers greater 
resistance to wear and is less 

apt to break than any other metal. Then, too, the 
parts of each link are so accurately gauged and 
fitted that when once assembled they are and re- 
main practically a solid piece. 

DIAMOND CHAINS have other merits which we 
gladly explain on request. We have more sizes 
than any other manufacturer, and experienced 
engineers to offer free advice about your trans- 


mission problems. 


Write for Book “‘A’’ 





THE DIAMOND CHAIN 
& MFG. CO. 


239 W. Georgia Street, 
INDIANAPOLIS, IND. 








UNIVERSAL GIANT 
PATENTED RING OIL- 
ING B. & S. HANGER 


The only Hanger embodying features of such 
merit as to be patentable. 


Symmetrical in design, strongly constructed and 
carefully finished, the Universal Giant represents 
the perfection of a Hanger especially equipped to 
meet the requirements of modern service. 


It is the only Hanger with large machined Cast 
Iron Plungers to carry the load and give vertical 
adjustment and with side screws to brace against side 
pull and give lateral adjustment. 

Being adjustable vertically and laterally within 
the frame, it is easily erected and allows shafting to 
be kept in perfect alignment without the necessity 
of moving Hanger to take care of shrinkage of tim- 
bers or settling of building 

We carry at each of our stores a complete line 
of these Hangers as weli as a full stock of Shafting, 
Collars, Couplings, Pulleys, etc. 

We are also prepared to figure upon complete 
equipment of Power Transmitting Machinery, in- 
cluding Rope Drives. 

Careful and prompt attention given to all in- 
quiries and orders. 


THE FAIRBANKS COMPANY, 


New York Boston Philadelphia 
Albany Buffalo Pittsburg 
Baltimore Hartford Syracuse 
Bangor New Orleans London 
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A Good Belt 
For Salt Water or 
Any Other Kind 


The economy of Good Belting is well pointed 
out in this letter from Mr. Robt. Dumma, Chief 


Engineer of Onondaga Salt Springs, Syracuse, N. Y. 
on the 1st of May 
day, with only tivo 


“Now about your Aqua belt. It was put 
1906, and ran for 8 months, 24 hours each 
stops of about twenty minutes, through the season, while with 
our siz ply rubber belt we were shut down two or three times 
each week, which would most always happen in the night and 
keep us shut down from four to siz hours. This belt being 
down in a dark pit, required two or three men to fia it, besides 
a wastage of thousands of gallons of salt water through the 
night. The condition of this Aqua belt when taken off at the 
end of the season was apparently as good as when put on 
with the eaception of the ends where it This belt 
ran a centrifugal pump, running 755 revolutions per minute 
and raising 600 gallons of salt water to a tower 80 feet high. 
Taking all things into consideration, I think it the cheapest 
belt we have ever used.” 


was laced. 


Shultz Aqua is the only ab- 
solutely water-proof, steam- 
proof and acid-fume-proof belt. 
It is made from heavy selected 
hides tanned by our secret pro- 
cess. This tanning makes leather 
impervious to water, steam, oil, 
acid-fumes and unaffected by 
extreme changes in temperature 
and humidity. 


In mines where the belts are exposed to water or 
excessive dampness Aqua will give better service than any 
other belting. It will outwear any canvas, rubber or oak- 
tanned belt which has been stuffed or coated with water- 
proof compounds, and will transmit power with less loss 
from slippage. 

For proof send for a sample. 
**9’", containing facts about ‘‘ Aqua."’ 

Our Sable Rawhide Belting is efficient and durable 
for drives where there is no moisture. 

We send belts on 60 days’ free trial. 


Shultz Belting Company, 


St. Louis, 


Ask for circular No. 


Boston. 
Philadelphia. 


and “Aqua” 
and 


New York. 


rawhide also belt 


cement 


“Sable” belting, 


dressing 


(Makers of 
lacings. ) 
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Are You in the Line 
Or in the Lead? 


Where are you, in the dinner-pail line or 
in the chair of the leader? 
The whole world is looking for men who 
have been trained to lead by doing things 


with their /eads as well as their hands. 
where do the leaders come from? 
course. 


line, of 


to get there. 


There is no theory about 


But 


From the 


Ninety men out of every 
hundred in good positions began in the line 
just where you are today. 

get out of the line, you can. 
The INTERNATIONAL CORRESPONDENCE 
SCHOOLS will show you the way and help you 


If you want to 
It’s up to vou, 


this. 


It’s a truth backed up by thousands of men 
who are leaders today because they had the 


desire to do better and asked the |] 


Let us show YOU how. 


C. S. how. 


Cut out the coupon 


below, mark it and mail it today, and in 
return we will take up your individual case 
and circumstances and tell you how we can 


make a 


leader out 


of you no matter 


how 


scant your time, money, or education may 


be. 


There is no charge for this information 


and no further obligation on your part unless 


you want to join the great I.C.5S. 
Be wise to your own 


Success. 


send in the coupon today. 


SeESSSESSESSSSSESSSSESESHSSES SSH HSHHHEHSEHHE HEHE ES 


Army of 
interests and 


International Correspondence Schools 
Box 819, Scranton, Pa. 


Please send me, free,a " 


if 
alify 


for the 5 


yy of 1eo1 Stor f St 


siti fore whict 





Electrical Engineer 
Elec.-Lighting Supt. 
Elec.-Railway Supt. 
Electrician 
Telephone Engineer 
Civil Engineer 
Bridge Engineer 
Mechanical Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Traction Engineer 








Machine Designer 
Mechanical Drafts. 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 


Foreman Blacksmith 


Marine Engineer 
Hydraulic Engineer 
Municipal Engineer 
R.R. Construc 
Surveyor 
Mining Engineer 


Eng. 


Sanitary Engineer 
Architect 

Arch. Draftsman 
Ad Writer 

Window Dresser 
Chemist 
Sheet-Metal Drafts. 
Ornamental Design. 
Textile Designer 
Bookkeeper 
Stenographer 

Civil Service Exams. 











Name 
Street and No 


City 


state 


eeeeeeeeoe ee eee eeeeeeeeeeee 
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Have You A Place In Your Shop For A 
| Fighting ‘‘Yankee’’? 


Yes, ‘‘Yankee’’ Power Presses are fighters all right. They 
fight for profits, they fight to overcome needless wear and tear on 
tools, and they fight to prove their value under hard conditions. 

Stop kicking a Foot Press and do your work easily, quickly 
and economically on a ‘‘Yankee.’’ For ‘*Yankee’’ Presses are 
taking the place of the old fashioned foot presses in countless 









































enterprising shops and 






are cost reducers in every 





sense of the word. 






Will you give a 
‘Yankee’ a_ fighting 
chance in your shop for 








o.oo 









30 days? If it doesn't 





do better work than any 






Foot or Screw Press, send 






it back at our expense. 
Carried in stock and 
ready for immediate 










shipment upon receipt 





of order. 





Write for a catalog. 


The “Yankee” on Table The “Yankee” on Bench 


The Manville Brothers Company, Waterbury, Conn. 





































EXPANDING MANDREL HEAVY STEEL DOG 


Le COUNT’S TOOLS 
FOR THE MACHINIST 


Lathe Dogs, Clamps, And Expanding Mandrels. 










SEND FOR CATALOG NO. 40 DESCRIBING MY ENTIRE LINE. 


Wm. G. Le COUNT, 


extra HEAVY South Norwalk, - - - Conn. 
STEEL BOILER CLAMP AGENTS: Chas. Churchill & Co., Ltd., London, England. 
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A CHANGE OF HEAD 


| is all that is required to equip a 


Favorite Reversible 
Ratchet Wrench 


to handle all sizes 
square or hex- 


Its construction is 
perfectly simple but at 

the same time most effective. 
There is nothing to get out of 
order, this wrench will stand the hard 


est service and stand it indefinitely. Itisa 


agon nuts. 
time saver for all classes of work where a wrench 
is needed, can be used in very natrow spaces, motion 
is continuous till nut is seated and removed, reverses 
instantaneous and there is no danger of slipping or damag 
to the nut. An invaluable tool for construction work or where 
there are many nuts of uniform size, and already adopted in the shops 

of the large railway systems in this country. May we send you a catal 
GREENE, TWEED & CO. 


109 DUANE STREET, 
NEW YORK, U. S. A. 




















CATALOGS 











HEN sending for one of our catalogs, bear in mind 
that we have different catalogs for different pur- 
poses. [his summary may help you. 


CATALOG : 


115—Power Transmission Apparatus. 


119—Blacksmiths’ Tools and kindred subjects. 


35—Metals, Brass and Copper sheets, tubing, 
Steel Tubing, phosphor bronze, 
tobin bronze, solder,German silver, etc. , etc. 


bars, etc. 


60—Screws, Containing Bolts, Cap, Machine, 
Wood, Set Screws, Nuts, Rivets and Burrs, 


Tacks, etc., etc. An invaluable catalog for 
every factory. 

70—Shop Equipment, Benches, Racks, Trays. 

120—Lathes, Punches, Shears. 

122—Drilling Machinery. 

Automobile Repairs. 


125- 


137 —Pipe and Fittings. 


PATTERSON, GOTTFRIED & HUNTER, 


(LIMITED) 
Machinery, Metals, Hardware, Tools and Supplies 


146-150 Centre Street, 


- New York 








262 AMERICAN MACHINIST 


November 7, 1907. 





A BIG SUCCESS | 


Our Cataract Lathe And Attachments 


as illustrated is a complete device ready for attaching belt from a motor or line shaft. 


Being independent 


of the wall it can be placed in any desirable location most suitable for light or the workman or in your 


home for experimental purposes. 






() . se \ Fe: 
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HARDINGE BROS., 





It has the greatest range of chuck sizes also greatest capacity through 


lathe heads. No other lathe 
has as complete a line of at- 
tachments. You do not pay 
us extra for our patented im- 
provements as we give you 
a lathe worth twenty-five per 
cent more than other makes 
for the same money. 

That it is possible to 
have a complete machine shop 
in a room at home, a manu- 
facturing plant or tool room, 
few mechanics are aware. 
Here, however, is the most 
practical, universal and inter- 
changeable outfit ever de- 
signed. 

It will pay you to inves- 
tigate the lathe with attach- 
ments illustrated more fully 
in our new Catalogue. 

We make a specialty of 
Bench Lathes, Special Taps 
and Dies, Drawback and 
Thrust Collets of all kinds, 
Watchmen’s Portable Time 
Detectors, Watchmakers’ 
Tools and Light Machinery. 

We would like to send 
you our zew catalogue which 
fully illustrates this lathe and 
kindred lines. Will it not 
pay you to investigate these 
valuable improvements ? 








Send us your address and 
receive a catalogue free. 
Mention Americar Machinist. 





1036 Lincoln Ave. 
CHICAGO, ILL. 
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SREAMER, ASSEMBLED READY FOR USE. 








THE ONE-LOCK 
ADJUSTABLE REAMER 


is made up of but three simple parts, the shell, the cam bolt 


and the lock nut. While its first cost is greater than that of 
solid reamers, one set of blades in our reamer will outlast at 
least ten solid reamers by means of regrinding and adjusting 
back to standard size. By our one-lock cam bolt system the 
reamer can be accurately adjusted to any size within its range in 


a few seconds. 


This adjustable Reamer is as rigid and strong as a solid one 


and it outlasts that type ten times over. There's profit in it for 


you. Catalog ? 


WM. J. SMITH CO. 


NEW HAVEN, CONN., 
U.S.A. 





REAMER, SHOWING PARTS 
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The “Orisina 
ug 99 
us Barnes 
20-Inch Gang Drill 













8 Style A 


With automatic 
approach and | 
return feed to 
the spindle. 






















Style B 


Has same base 
as Style A, but 
the feed on 
spindles can be 
ordinary self- 
feed, combined 
lever and worm 
feed or plain 
lever feed. 





























Prompt Delivery 











The operator has only to place the work under the spindle, throw one lever, and the spindle will instantly drop 
to the work and start drilling, and when through will automatically fly back to original starting-point. | This ope 





ation can be repeated as fast as the opetator changes the pieces. 
We find in some jig work that it is more convenient to have single tables for each spindle, thus placing the jig 
at different heights for the various located holes in the same piece, with this point in view we offer our styles C and D’ 








Note that our Gang Drill has absolutely positive clutch action in the spindle movements ; also driving pulley per 





gang, which does away with the expense of an extra countershaft and extra belts. 









aRA De 


2) W.F.« John Barnes Go. 


) 
Yar’ 1995 Ruby Street, ROGKFORD, ILL. 
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The “Original 
Barnes” 





20-Inch Gang Drill 











Style G —_—- 


With automatic ap- 
proach and return to 
spindle; differs from A 
in style of base and 
table. 














Style D 


Has same base and table 
as Style G, but the feed 
of spindles can be or- 
dinary feed, combined 
lever and worm feed or 
plain lever feed. 














Rear View, Showing Gountershaft on Gang Drill. 


W.F.«John Barnes Go. 


ROGKFORD, ILL. 


1995 Ruby Street, 
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Perfect Rivets Are Noiselessl: 
Spun In 1 Second On The 


Grant Rotary Rive: 
Spinning Machine 
It Is The Modern Method 





Bench Machine. 








This machine replaces the old ham- . 
mering, battering method of riveting, It 
works without noise and without striking a ins 
blow and in one second spins or swedges a - 
head on any size rivet up to %" shank. No “i 
tool marks are left to mar its work and per- en: 
fect uniformity of heads must result. The 
output, or capacity, of the “Grant’’ depends inc 
entirely on the facility with which an article ma 
can be handled for the actual riveting time is 
insignificant. thi 
Double Spindle Horizontal Machine. bes 
Compare the new, or “Grant”, way of — 


riveting with the old, smashing method shown 
here. All the faults and damage of the latter 
are corrected by the “Grant’’, and its work is 
done in a fraction of the time. 








The Way of Other Days. Different Shapes Obtainable. 


The Grant Mfg. & Machine Co.., 
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The Only Civilized Way 
To Rivet Is With The 


Grant Rotary Rivet 
Spinning Machine 


In operation, specially shaped twin rolls in the holder at the lower end of the revolv- 
ing spindle are brought in contact with the rivet shank. This produces a condition which 
causes each half of said rolls to revolve independently on its axis, thereby rolling or 
swedging the :ivet shank into the form desired. Pressure on spindle is governed by a 
foot pedal operating through a toggle joint, which is very powerful and very sensitive, 
enabling operator to make the pressure exactly suit the work. 





Belt Driven Machine. 


The Grant Riveting Machine has no springs to break, no parts to crystallize and no 
incessant din and clatter of parts. Change from one size or shape rivet to another may be 
made in three minutes. 


For producing accurate, uniform rivets in quantity 
this machine is in a class by itself. It is so obviously the 
best method that argument seems unnecessary. 


RIVETTED ° 
o It is a strong, durable, 
——~ mechanically perfect machine 
0 0 that should be in every shop. 
= HINGE 


: : Now Let 
Us Send You 


LO le The Catalo 
Wd Edis S 


wie" HEAD 

















Motor Driven Machine. 


Bridgeport - Connecticut - U.S. A. 





AGENTS—Prentiss Tool & Supply C New York City, Syracuse, N. Y., Buffalo, N. Y. Thomas Crowther & Co.. Boston. 
Moss. McDowall, Stocker & Co., ¢ ‘hicago,” Ill., Grand Rapids, Mich Strong, Carlisle & Hammond Co., Cleveland, Ohio. Detroit 
Mich W. E. Shipley, Philade iphia, Pa. Charles Churchill & Co., Ltd., London. England John MacDonald & Sons, Ltd., Glas 





g Scotland. Schuchardt & Schutte, Vienna, Austria. Bruder Boye, Berlin, Germany 


























AMERICAN MACHINIST November 7, 1907 


NICHOLSON FILE COMPANY 


PROVIDENCE,R.1. U.S.A. 
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A SQUARE DEAL 





There’s Only One Real 
File Test 


That is the test of service. 
The way to find out which is 
the best is to try them in your 
shop. File users all over the 
world have made that test. 
Now they are using 


Nicholson Files 


Everything about Nicholson Files is ‘‘on the square’’—the material used, workmanship, design are the 
best—durability and efficiency unsurpassed. Square up your work with the world’s best files. 


NICHOLSON FILE COMPANY 


Providence, R.I., U. S. A. 


los phy’ 
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: ~ BUTTERFIELD & CO. 

= MANUFACTURERS @veo DERBY LINE VT. e% 

7 Reece's NEw SCREW PLATES & SCREW CUTTING 
Sec tional View 


| TooLs IN GREAT VARIETY. 
2 NO CHARGE FOR ADJUSTABLE TAP WRENCHES WITHOUR REECE PLATES. 





There’s a Solid Satisfaction 
in Using the Best Tools 
That Money Will Buy— 


A Butterfield Satisfaction. 


You know they are going to prove 
worthy of your best efforts in their use. 
Every Butterfield Tool is thorough- 
ly tested before it leaves our shop and 
then to make assurance doubly sure we 
guarantee every part of every 
tool to prove satisfactory to 
the most critical user. 

























Our 84-Page Catalog is ready for you. 


ea 4 Line, VI aa Butterfield & Co. a See. 


~Te ~ ;ENTATIVES—England: C. W. Burton, Griffiths & Co., 1 Ludgate Square, Ludgate Hill, London, E. C. 
»: Burton, Fils, 68 rue de Marais, Paris 











Franc 
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MOTOR DRIVEN DRY GRINDERS—opirect current 


To Carry large Emery Wheels for hard, continuous service. 


THE SAFETY EMERY WHEEL Co 


SPRINGFIELD OHIO USA 


ALSO 
Full Line 
EDGE GRINDERS 
SUAGNIUD FOVIUNS 
aur] [Ing 
OS’TV 


BELT DRIVEN FLOOR GRINDERS—ALL SIZEs. 


WRITE FOR COMPLETE CATALOG. 


| THE SAFETY EMERY WHEEL CO., sbaktvitui' Sato 
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Automatic. 





No Indexing. 


No Fat Teeth. 


20"' Grant-Lees. 


The Most Rapid Gear Cutting Machine 
Ever Produced. 


WRITE TO US FOR PARTICULARS. 


The Grant=Lees Machine Co., 


72 CRAW AVENUE, CLEVELAND, 0O. 

















- 
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NICHOLSON 


Compression Shaft Coupling 


Offers The Grip 
That Can’t Slip 


There’s no longer any necessity for 
shaft coupling slipping. 


Nicholson Shaft Coupling is guar- 
anteed to hold under all conditions. 
There’s not the slightest uncertainty 
about its action; its grip is unquestion- 
ably the strongest known. 


And here’s where the grip of the 
Nicholson differs and surpasses all 
others. Here’s why it simply can’t 


slip. 


It possesses a powerful four-sided 
grip obtained by drawing together 
the tapering bore castings over four 
double tapering steel jaws, secured by 
a sufficient number of through bolts. 





The most severe working and 









dynamometer tests have proven that 
such a grip renders the Nicholson 
Coupling the strongest and most 
worthy coupling ever manufactured. 


Actual test will prove 
its value beyond all 
shadow of a doubt. It’s 
also a cold hard fact that 
for coupling two shafts ; 


of different diameter, the "Ye 
. . . > “s 
Nicholson is absolutely Pore «| 
without an equal. a 
—— 


Our circular describes 
the details. 


Manufactured By 


W. H. Nicholson & Co., Wilkes-Barre, Pa. 


Sole Agents. 


The Fairbanks Company, Albany, N. Y., Baltimore, Md., Bangor, Me., Boston, Mass., 
Buffalo, N. Y., Hartford, Conn., New Orleans, La., New York, N. Y., Philadelphia, Pa., Pittsburg, Pa., Syra- 
cuse, ie ma 

Fairbanks, Morse & Co., Chicago, I[ll., Cincinnatti, Ohio, Louisville, Ky., Minneapolis, Minn,, St. 
Louis, Mo., Indianapolis, Ind., Kansas City, Mo., Omaha, Neb.,St. Paul, Minn., Salt Lake City, Utah, Spokane, 
Wash., Seattle, Wash., Denver, Colo., Los Angeles, Cal., San Francisco, Cal., Bakersheld, Cal., Santa Maria, 


Cal., Portland, Ore. 
Canadian Fairbanks Co., Montreal, Toronto, Winnipeg and Vancouver. 


A. Warden & Co., English Agents, London. 
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No. 6 Four Spindle Milling Machine 


PHOTOGRAPH Ne. 230. 
CODE WORD, “CHASSELAS.” 


CHARACTERISTICS 
THE TABLE, work surface 10 ft. long, 
42 in. wide. Quick power movement of 
13 ft. per minute in either direction. 


THE SPINDLES: Verticals have 6 in. 
; . : We make a specialty of 
independent, vertical adjustment; 18 est . oo 
changes of speed. Horizontals, 8 in. ad- oring and Milling 
Machines. 


justment, 9 changes of speed. 


The Beaman & Smith Co., 


PROVIDENCE, R. I. 


England; Chas. Churchill & Co., London. France: Fenwick Freres & Co., Paris. Germany: Ludw, Loewe & Co., Berlin. 
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Just Out 


Our New Catalog No. 6. 





PATENTED. 


The ‘‘Hisey” Portable Elec- 





tric Hand or Breast Drill. : 

“gat on ; Shows the most complete line of | 

5 sizes, 4%”, 3%”, %”, *, %* PATENTED 
capacities. Weights, 8 to 27 Ibs., a“ ” 
respectively. Chuck arranged for The Hisey Portable Elec- 
close corner drilling. Speed can tric Tool Post Grinder. 
be changed while running. Extra PORTABI E For Grinding Centers. Cutte 
side handle for use as breast drill Reamer ‘ Die e ‘le. - 1d] a 
Mechanically cooled. Screw feed ~~ e . yo oinet eres) 


for larger size drills. Post of Lathe, Planer or Milling 
Machine 4 sizes of 4%, %, 1 and 
, 2H. P 


A positive necessity in all up-to-date 
shops. Thousands in daily use. 


Sent on Trial. 





PATENTED. 
Portable Electric Scotch 
Radial Drill. 


Made in 3 sizes of %” and 14” 
and 2” in steel 12” hand-feed 
with quick return by hand. 24” 
radius Motor set at any angie. 
Drill in any direction. Does away 
with carrying heavy work to the 
drill press The ‘‘Hisey’’ Electric Aerial Surface Grinder. 

This grinder was particularly devised for rough surface 
grinding and the cleaning of castings of any kind It also 
does away with hand filing and chipping. Can be suspended 
anywhere 








\ The ‘‘Hisey" Electric Internal Grinder. 


PATENTED 
Center Drive Screw-feed Drill. 


Bolted on Tool-rest of Lathe 


Especially designed for grinding and finishing up gas, 


Made in 2 sizes, %” capacity, weight 27 lbs., and 14” steam and air cylinders, grinding out hardened dies, trueing 
capacity, weight 38 Ibs “Old man” furnished if de- up bearings and internal cylindrical grinding of any kind. 
sired. Powerful, durable, compact. No complicated parts Extensions made 12”, 20”. 35” as rec uired ; Vertical 
to get out of order adjustment. , , . 


Bench Grinders--Hand Grinders--Motor with Flexible Shaft. 
POWER FROM ANY LAMP SOCKET. DIRECT OR ALTERNATING CURRENT. 


The Hisey-Wolf Machine Co., 


New York Office: 150 Nassau Street. CINCINNATI, OHIO 

IN STOCK BY FOREIGN AGENTS: Chas. Churchill & Co., London, Birmingham, Manchester. Glasgow. huchardt & Scl . 
Berlin, St. Petersburg, Vienna, Stockholm Alfred H. Schutte, Cologne, Paris, Brussels, Bilbao, Milan. Liege . Li nt ae 
& Co., Geneva, Switzerland. - . amoercier 
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‘BLISS’ 


‘‘Presses For 
Every Purpose’ 





Bliss” Toggle-lDrawing Press, No. 15 


‘Bliss’? Presses are accepted all over the 
world as the most efficient and most profit- 
able machines for all classes of sheet metal 
work. Particularly adapted for rapid produc- 
tion, fitted with every convenience for opera- 
tion, every automatic device for reducing la- 
bor. We are prepared to design and build to 





meet all kinds of conditions. 


“Stiles” Friction Roll Forging Drop. 





Correspondence Solicited. 


E. W. BLISS CO. 


| Adams Street, BROOKLYN, N. Y. 





“Bliss” Power Press. “Stiles” Punching Presses. 
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‘BLISS’ 


‘‘Presses For 
Every Purpose”’ 








\\\\ 


EW. BLI 
BROOKLYN hte co 


HULL 


| 
; 





bliss’ Double Crank Press, Geared 





** Bliss’ machines include 


Presses, 
Drop Hammers, 


Shearing, Forming, 
Punching Machines, Slitting and Seam- 


ing Machines, Spinning Lathes and Dies 


for all purposes, The size of our plant 


insures you prompt delivery. We have | - 
- “Bliss ‘ress, Geare¢ 

every modern appliance for rapidly and 

accurately executing all orders; none too 


large 





for our capacity, or too 
small for our best attention. 





Estimates Furnished. 


E. W. BLISS CO. 


| Adams Street, BROOKLYN, N. Y. 





Bliss’ Inclinable 
Power Press. Armature 


Disk and Segment Cutting Press 
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There’s a certain “‘feel”’ about the 
way a paint or enamel works in a 
brush that enables the experienced 
user to spot the quality at once— 
and Felton-Sibley paints always win in 
that test. ‘They can be applied in thin 
coats that cover well and lay flat; they work 
without dragging and have a tendency to 


fill the small hollows 
<p / 


Athy 


rather than build up the 
rough lumps; they have 
a natural affinity for 
iron, dry quickly and 
will never chip or peel. 








Machine tool builders will find our 
products by far the most efficient, 
the best in appearance and the 
most lasting of any paints or enam- 
els on the market. 


We absolutely guarantee satisfaction in 
all cases. Will you give our goods a trial ? 


FELTON, SIBLEY & COMPANY, 


Manufacturers of Colors, Paints, Varnishes, 


136-140 N. 4th STREET, PHILADELPHIA, PA. 


AS) 
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Some Drop Forgings. 


Drop Forgings 


We have a new and complete equipment of special 
machinery for making almost any kind of drop forging of 
nickel or carbon steel. On the more difficult jobs we can 
guarantee perfectly satisfactory results and our prices and 
delivery will interest you. 





Write Us For Estimates. 


Crescent Forgings Co., 
Oakmont, Pa. 


H. H. Miner, Western Representative, 11 to 13 So. Jefferson Street, Chicago. 


SE a 
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Our entire plant is given up to the exclusive manufacture of highest 
grade crank shafts—to order only, from blue prints or detailed drawings fur- 


nished us. We carry no stock designs or sizes. 
The advantages of our system are, brietly: 


You get exact/y what you desire to fit your needs, in any quantity. You 
avoid all annoyance, delay and possibility of loss in buying forgings one 
place and finishing them in your shop. You avoid the expense of special 
machinery and save its floor space. You get the benefit of our years of ex- 
perience, special facilities, etc. You are certain of getting highest quality 
material and the most accurately finished, reliable cranks that can be produced. 


Let us submit estimates on your blue prints. 


We can save you time, money and trouble. 





Standard Connecting Rod Co., 
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The **Silent’? Wastes 


In Lubrication 


It is comparatively rare that bearings 
will get in such condition that they 
““squeal.”” When they do, almost 
any lubricant worthy of the name 
will stop the ‘‘squealing.’’—Like- 
wise, when a man is very hungry 
almost any food satisfies him. 


But excessive friction may exist and 
still the bearings may not 
““squeal”’ about it. 


There’s one way to avoid all 
friction troubles, and that 
one way is to use Dixon's 
Flake Graphite. 

Not only will it stop and 
prevent all “‘ squealing”’ and 
running hot, but it goes 
further and reduces excessive 
‘‘silent’’ friction—the most 
wasteful kind. 

Tests by eminent authorities 
such as Prof. Thurs- 





Mixed with oil or grease Dixon’s 
Flake Graphite may be used for 
almost all lubricating purposes: En- 
gine cylinders (steam or gas), bear- 
ings, gears, cables, anywhere where 
friction exists. 


The durability of the oil or grease 
is greatly increased, less lubricant 
is required, heavier duty 
may be imposed, cutting or 
scoring is made impossible— 
when it’s Dixon’s Flake 
Graphite. 


To get these results it is 
necessary that fake graphite 
be used, amorphous graphite 
won't do. We know be- 
cause we have tried both 
kinds. 
Dixon’s Flake Graphite 
attaches itself directly to 
friction surfaces be- 


2 ‘ i More reali intormation on lubrication 
ton, Prof. Goss anc than in any other book of its size. 


cause of its fake 


others have proved WRITE FOR FREE COPY 4-C-4. form —there is no 


positively the friction 

reducing qualities of Dixon’s Flake 
Graphite. 

And the results secured in everyday 
practice by practical men have further 
established the value of Dixon’s 
Flake Graphite in relieving friction. 


clayey constituent 
that serves as a binder in Dixon’s 
Graphite. 
Those who don’t know Dixon’s 
Flake Graphite and want to be 
“shown” will be sent free sample 
and booklet 4-C-4 on request. 


Joseph Dixon Grucible Gompany 


Jersey City, N. J. 











282 AMERICAN MACHUNIST November 7, 1907 










The Art Of Swaging 


and the 


Dayton 
Swaging 
Machine 


The possibilities of swaging 
in modern manufacturing are 
almost without limit. This 
process, which goes back into 
ancient history for its origin, 
has been developed to such 
= an extent, that today it super- 
___ sedes rolling, grinding, mill- 
= ing, turning and drawing as 





a means of reduction. 


From 2000 To 6000 Blows Per Minute 


are struck on a Dayton Swaging Machine and the resulting effect is a reduction by 
pressure rather than blows. A steady flow of metal is caused, which allows a read- 
justment of the molecules and prevents all warping, straining and unevenness. The 
“Dayton” is by far the best and most economical method of making an almost end- 
less variety of forms, such as drawing wire rods or tubing, producing rolled plate 
wire, tapering tubes and shells, making bicycle frames and forks, pump nozzles, 
hooks, twist drills, etc , whether large and heavy work or light and delicate. 


Excelsior Needle Company, 
) Torrington, Conn., U. S. A. 4 


Coventry Swaging Co., Ltd., White Friars 
Lane, Coventry, England, Agents for Great 
Britain. Fenwick Freres & Co., 8 Rue de 
Rocroy, Paris, France, Agents for France 
Italy, Belgium, Spain, Portugal and Switzer- 
land 
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Clean, Smooth, 
Fast Work. 


The Dayton Swaging Machine, on account of 








its rapid, pressure-like blows, actually strength- 
ens work being swaged, vastly improving its 





quality and leaving it clean, smooth and per- 








Dayton 
Swagin ; 1%, eine 
Machine terial as in grinding, milling and other cut- 


No. 3. 


fect in accuracy. There is no waste of ma- 


ting operations, and the finished pieces can be 





made more nearly uniform than by any other 
process of reduction, 








The Dayton is made in many sizes 
for almost limitless operations. It 
gives work a new strength, rigidity, 
toughness and elasticity and brings 
greater economy and larger profit to | 4 
any shop where swaging is done. : 
We want to send you a little treatise 
on this subject, 







Tube 
Tapering 
Machine 






Send For Our Booklet 
‘* The Modern Art of Swaging’’ 





Excelsior Needle ‘Company; 









Coventry Swaging Co., Ltd., White Friars 
Lane, Coventry, Eng land, Agents for Great 
Britain. Fenwick Pre ‘res & Co., 8 Rue de 
Rocroy, Paris, France "Ag ents for France 
Italy, Belgium, Spain, TP rtugal and Switzer- 
land. 
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We Make To Order 
Seamless Steel Rims, 
Rings, Bands, Etc. 


In All Sizes For All Purposes. 


Is there any more important part than the RacK Gear 
Blank in a Lathe Chuck ? 


We have furnished these to all the large chuck makers for 
the past six years on account of the Quality, Accuracy 


and Dependability. Let us hear from you. 





Made of the best Open Made for all purposes and 


Hearth, Machinery, Bes- particuiarly adapted for 


Chucks, Gears, Blanks, 
Pails, Poles and Special 


Rings. 


Electric Welding. 


an Armature Shaft to be lengthened without 


semer, Crucible, Flange, 
‘Tool and Special Carbon 


Steels, 





When you have 
taking off the winding, or a Crank Shaft to be lengthened to make 
additional throws, or any spe- 
cial welding proposition, it 
will be to your interest to see 


us before placing your order. 





“If we made ‘The Weld’—You can bet ‘It Held.’ ”’ 


The. Standard Welding Co., 
Cleveland 


EASTERN REPRESENTATIVI 
L. D. Rockwell 
U.S. Express Building 
NEW YORK 


WESTERN REPRESENTATIVES 
McClernan @ Orr 
1064 Monadnock Block 
CHICAGO 
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Six Poppet Drop 


Miner & Peck 
Mig. Co., Prov: 


The Peck 
Drop Press 
Works, 


New Haven, Conn. 





























PECK’S 


DROPS AND 


LIFTERS 


For All Purposes. 


Our six poppet drops are especially 


adapted to stamping up toilet sets, 


trays, etc., metal ceilings and all work 
requiring rectangular dies. We man- 
ufacture a line of tour-poppets drop tcr 
metal stamping and a special line for 
flat-ware as wel! as a full line for drop 
forging. We are specialists on DROP 
PRESSES. 

Our automatic drop lifter ts 
the most simple and durable 
made. It is just the thing to 
attach to hand or foot drops. 
More and better work can be 
obtained with less skilled oper 
ators. They don't get tired. 
In our NEW MODEL lifter 
we secure heavier blow by re- 
moving weight of parts from 


lifting shaft. 


Send for Catalog. 


New Model Automatic Drop Lifter 
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Maximum Output on Minimum Power 


The POOLE Mill 


although so heavy and rigid, is 
easy to operate and requires less 





power than other mills of like 
capacity. 

No tool steel yet produced will 
endure higher speed or deeper 
cuts than the Poole offers. 


It has twenty-four speeds and 
eight universal feeds, all of which 
are obtainable without stopping 
the machine. 

All movements accomplished 
by power. Journals and bearing 
surfaces scraped to fit. All bear- 
ings bronze bushed. 


Have the Catalog ? 


WILMINGTON, 
The J. Morton Poole Gompany, obec. u.s.a’ 
AGENTS—Prentiss Tool & Supply Co., 115 Liberty Street, New York: 145 Oliver Street, Boston; 507 D. S. Morgan Bldg., Buf 


falo Hill, Clarke & Co., Chicago Wm C. Johnson & Sons Machinery Co., St. Louis. 








It Will Pay You To Have A Permanent Exhibit Of Your 
Machinery And Mechanical Appliances In The Exhibition 
Department Of The PHILADELPHIA BOURSE. 


The Business Center Of The City. 





18,000 square feet of floor space for a permanent display and salesroom of all kinds of machinery, etc., which can be shown 
in operation if desired. Steam, Gas, Electric or Water Power can be furnished. 700,000 visitors in 1905; buyers from all 
parts of the United States and Foreign Countries. IF YOU WANT ORDERS, display your goods where they can be seen 
and examined. The department is in charge of a mechanical engineer of long experience, who gives his personal attention to 
all technical inquiries. Space from 20 square feet upward can be rented. For further information as to spaces, catalogs, 
rates, plans, etc., address 


THE BOURSE,  peanment Philadelphia. 
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The “MANVILLE” AUTOMATIC 
WIRE FORMING MACHINES 


' 
| 
| are today the standard and in a class unapproached 
by any of their imitators. !The steady service 
that they have been giving day in and day out 
to individuals and corporations who appreciate 


the very best and secure it, has made them 





pre-eminently superior. 
BUILT IN SEVEN SIZES. 


These machines are of the greatest reliability, secured 
by a refinement of design and high class workmanship 
based on nearly fifty years of an extensive practical 
knowledge of the requirements. 

We solicit correspondence regarding these machines 


which will receive prompt and careful attention. 





SEND FOR CATALOGUE *‘A.”’ 


THE MANVILLE BROTHERS COMPANY, Waterbury, Connecticut. 























WE ARE SPECIALISTS 


In Designing and making to Order Machines 
for Watch, Clock, Meter, Steam Gauge and 
other Factories. 





2” Bench Lathe 


S”"x3 


Our 8" x 32" Bench Lathe has a chuck capacity 54"! the whole length, #4" for a depth of 7%." Bearings 
of hardened steel with taper split bushings. End thrust either plain shoulder or ball-bearing as desired. 
Tailstock cut away in front to give room to operate slide rest. Slide rest heavy with two T-grooves for tools 
and attachments. Attachments of new designs for grinding, screw cutting, milling, etc. 

Our Automatic Gear Cutter is a new design for cutting brass gears 
up to 3" diameter. Weight 250 lbs. Diameter of index 10". 
Ratio of return to feed 4 to 1. Cutter is ifted and indexing done 
during return of work slide. Complete protection of the cams, in- 
dex and other working parts is secured. We have a 
very complete line of small automatic pinion and gear 





cutters. 





Our Sub Press Dies are a necessity for accurate work — » 


and are desirable for most work of small size. 


Sub lress 


Die 
7 
Waltham Machine Works, Waltham, Mass. 
Automatic Gear Cutter Represented by L. A. Gindrat, Faubourg, du Lac, 55, Bienne, Sw tzerland 
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There’s No “Perhaps’’—The. 


Drill Can't Slip—lIt | 
Simply Can't 


I here’s no use in arguing the matter. 
You can twist the statement any way you want but the 


























<=> 


positive fact remains unchanged that the Pratt Chuck 


SM TT 
holds the drill in such a manner that a slip is an impos- — ’ 
sibility. - MADE BY 

; ' HE PRATT CHUCK CO 
Here's why, it's easily explained. FRANKFORT. NY 
U.S.A. 


There's a little dog which floats ontop of the jaws. 
When the drill is inserted, the flattenedshank passes throuzh 
this dog. The jaws are only tightened sufficiently to 
keep the drill from falling out. When the chuck turns, the 
dog turns, and when the dog turns it turns the drill with it, 


It's simplicity itself. The slightest movement of the 
chuck moves the drill. The drill simply CAN'T HELP 
turning and it simply CAN'T SLIP. For to all in‘ents 
and purposes the drill and the chuck are ONE. 

Another thing. When the drill is removed you'll find 
‘nary a maronthe shank. That's because it's held in a 
sane, safe, sensible manner without strain, rack or hard 


work, 





You'll save enough in drills alone to pay the cost of 
the Pratt Chuck, let alone the better results they guarantee. 
And the cost is about the same as the “‘slippable’’ kind 
»f chuck, 





Our Booklet Tells The Whole Story. 


THE PRATT CHUCK COMPANY, 


FRANKFORT, N. Y., U. S.A. 


Sole European Representatives—Selig, Sonnenthal & Co.. 85 Queen Victoria Street, Lor 


Ky U PN 


don, E. ¢ 
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of 


Heavy Pattern 
Lathe Chucks. 


We make a specialty of Independent Jaw Chucks, 
Universal Geared Scroll Chucks, Round and Box Body 
2-Jaw Chucks and Face Plate Jaws, each style being 
carefully designed for its particular line of work and 
for hard service generally. 


We manufacture Lathe Chucks and Drill Chucks 
exclusively and our product is always strictly up-to-date. 


We would like to send you our catalog. 


Address:— 


The Cushman Chuck Co., 


Hartford, Conn., U. S. A. 
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SHINNER 


Jaws With Full Threaded Nut. 
“1901 PATTERN.” 








Jaws With Half Nut. 

“1904 PATTERN.” 
In Independent Lathe Chucks 
the jaws are operated independ- 
ently of each other. The ‘‘1g904 
Pattern’’ is made in sizes 41%4"' to 
36", with center hole diameteis 
from 1" to 6' and the weights 
range from 10 Ibs. to 560 Ibs. 
Also made in ‘‘Heavy Pattern.’’ 
Jaws in all sizes and styles are 
reversible. 







mC. J 
ucK 
rss 


r sh ml 


~ 7 
ME SKINNER 


' “Flush Screw Pattern’ Style J 
With Reversible Jaws. 


Style |] ( reversible jaw ) 
Combination Lathe Chucks 
( geared screw ) come in 





: sizes from 3" to 42", and 
both three and four jaw 
patteins. 

, Style J Patent Reversible 
Jaws; 4 Jaw Regular pat- 

. tern sizes 4” to 42”; diam- 
eter Chuck body 5%” to 
37 8" 

, Style D 

Milling Machine 
Chuck. F 

Style A 

T Common Jaw 

Chuck. 


Style D, Universal Chucks are 
furnished in ‘‘regular pattern’’ as 





shown or with ‘‘flush screws.’’ 





jaws with outside bite, Style ‘‘B,’’ (not reversible). 





J 


patent 


Style A Universal and Combination Lathe Chucks come in sizes from 3" to 42" diameter. 





Reversible Jaws; 


pattern 


Also furnished 





4 Jaw Regular 





with 


The SKinner Chuck Co." 


“Manufacturers of Chucks Exclusively.” 
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> 
“1907 Price List Now Ready for Distribution Will be Mailed on Receipt of Request.” 
Style G Universal, Independent or Combination 
2 Jaw Chuck for brass workers’ use, sizes 4” to 15” 
| 
THE Skimmer CHUCKEO IK 
NEW BRITAIN cry. Salil 
Style E Heavy Pattern Cutting 
Off Chuck with unusual gripping 
power Sizes 8” to 30”; dia. center 
hole 1%” to 1014" 
Reversible Face-Plate 
Jaws are furnished as 
a substitute for large 
chucks. 
Style No. 1. 
Reversible Face Plate Jaws 
ir 





tack view of 4-jaw Combination Chuck 
with a portion of back ring broken awa) 
to show Cam Ring and Rack Gear 





Round Swivel Base Planer Chuck. 
. Made in sizes—length of jaws 7” to 
30%”; depth of jaws 1%” to 3”: jaws 
open 3%” to 21%”; weights 75 Ibs. to 
1200 Ibs. Also same sizes with square base 





“New Model” Drill Chuck 
for all light and rapid drill 
ing on sensitive drills. Sizes 
0 to 7/32”; 0 to 11/32” and 
0 to 17/32”. Made entirely of 





steel. 
- “Positive Drive’ Drill Chuck for auto 
h Drill Press Vise made in 2 sizes with jaw matic reversing tap holders. Made in 4 sizes 
widths of 4%” and 5%”. from 0 to %” to 0 to 1” 





Send for 1907 Price List, Just Published. 


. actory, 104 Stanley Street, New Britain, Conn. 
° New York Store, 94 Reade Street. 
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No.1 0 to 13-64" 











No. 2, 0 to 21-64" 





HISTORY | 
of The Jacobs 
Improved Drill Chuck 


as shown by our books. 


The Jacobs Improved Drill Chuck was patented Sept. 2, 1902. 
The Jacobs Manufacturing Company was organized Oct. 30, 1903. 


1903 Sales 1904 Sales 1905 Sales 
143 Chucks 5,982 Chucks 12,334 Chucks 


More than 50,000 Jacobs Improved 
years is conclusive proof 


The Jacobs Mig. Co., 
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No. 5, 3-8" to 1" 


to 3-4" 


16° 


No. 4, 1- 















cs 


| 
(Nine Months) 


16,609 © 


a 


758 


190 


1906 Sales 


hucks 


‘ 
A 


hucks 
Drill Chucks sold in less than four 
of their superiority. 


Hartford 


‘ 
A 


16,003 © 





A 


Conn., U.S. 
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Hydraulic Tools No 1 one 
Made in the _ 
Sturdy, Honest 

W. & S. Way 


on wheels upon axles 
between collars so that 
Lift Your Troubles With 
W. & S. Jacks 







the gage of the wheel 
can be made to suit 
space between the Vs 
of the lathe. 

It has a rack move- 
ment to ram, ready ac- 
cess to all working 
parts, bronze pump, 
steel pinion shaft and 
tool-steel ram. 

It will bend 3%” 
shaft easily. 
























‘img 
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No matter what your requirements may be 
when the call for duty comes there's a W.&S8S 
Jack of Just the proper size, kind, and ability 
to fill it. They’re quick, positive workers 


always 
This Labor Saving , ; 
Show us the use to which you put hydraulic 

Hydraulic Punch : . 
SRN tools and we will show you the tools best suited to 


rhe actual punching is accomplished by the your use, 
pumping and ease of operation and simplicity 7 





of working parts are two big features 


We manufacture the greatest variety of 
hydraulic tools, the most reliable, the least expensive 
in final cost, and what is often of the utmost import- 
ance we will fill your order while the others are still 
making excuses for delays. 

























Write for the 
W. & S. Catalog. 


WATSON-STILLMAN COMPANY, 


25 DEY STREET, NEW YORK CITY. 
SELIG, SONNENTHAL & CO, LONDON. CHICAGO OFFICE, 453 ROOKERY. 
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Carbon Stee!s for all purposes. 
Complete stocks carried in our warehouse. 





PHILADELPHIA, PENNA. 


Sole American Agents 


WALTER SPENCER & CO., Litd., Shettield, Eng. 








Brazing Powder For sale by all leading dealers 
Brazing Plates 





9 HIGH 
SPEED 
STEEL 


High Speed Twist Drills 


All bars and drills guaranteed. Prices—the lowest 
consistent with the highest possible product. 


THE PHILLIPS TOOL STEEL COMPANY, 


Office, Pennsylvania Building, Warehouse, 1614 Filbert Street, 
















Samples 
and booklets 


sent on request 


“LAFFITTE” 


WELDING 
PLATES 


Chemically welds at a low heat. Retains all the strength of 
the orizinal. No change in method or equipment necessary. 
Welds tool steel—repairs steel castings and locomotive frames. 


THE PHILLIPS-LAFFITTE COMPANY, 


“LAFFITTE” 
~~ < o_o Pennsylvania Bullding, Philadelphia, Pa. 
Tempering Powder 
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Van NORMAN MILLING MACHINES 


Are Considered Indispensable By Many Up-to-date Concerns With Modern Plants 










> Our Van Norman ‘“‘Du- 
plex’’ Millina Machines 


well ope.ate with cutter spindle set 
in either Vertical or 




















Horizental vosition and 
an ordinary right angle 
end- mill will cut at all 
angles,and the 
positionof 
Cutter Head 
and Ram can 
be changed in a mo- 
ment. They are cer- 
tainly Time Savers 
and with a minimum 
cost for Cutters and Fixtures 
are surely Money Savers. 

Besides the many manu- 
facturing concerns who have 
from 1 to 20 of our ‘‘Duplex’*’ 
Millers, they have been in- 
stalled in almost eve: y Govern- 
ment shop in thecountry, and 
we are constantly receiving 
duplicate orders. 


Made in 3sizes,No. 0,1, 2. 


. , — ‘ x” i a- 
; , : “ iliing : No. 0 Van Norman ‘Duplex” Milling M 
No. 2 Van Norman “Duplex Miliing Ma . ‘howing Cutter Head set to operate 
chine with Full Universal Centers and Sub- chine ——s Cutter Head set Pp 
Head, as set up for spiral or thread milling. at an angle. 


Our New No. A and No. AA Van Nor- 
man Millers for rapid manufacturing, are 


designed to meet the extra service called for in 
bh the use of High Speed cutters, for the lighter 
' milling operations. 
They are compact and rigid and provision is 
made for rapid manipulation 
with quick return of table, and 
extra provision for flooding with 
oil w hen desired. 

The fact that one manufactur- 
ing concern already has 50 of our 
No. A Millers in operation, is an 


indication of how this type is 





being received, ss 
Van Norman Bench Miller for Rapid 


Our Van Norman Bench Lathes Hand Milling Operations--A High-Grade 


Tool at a Very Moderate Price. Made in 2 
have long been recognized as the standard of ex- Sizes, Nos. 3% and 5 
cellence, 

These lathes with Special Attachments for 
Milling, etc., make a very complete outfit for all 
around small tool, fixture, gauge, experimental 
or laboratory work. 


Made in 3 sizes, Nos. 3, 3'., 5. 





You will make no mistake if you install 
Yen Nermen MecRines. No. 5 Van Norman Bench Lathe has 9 in. 


Van Norman No. A With Oil Pump Swing and 38 in. Bed. 
ASK FOR SPECIFICATIONS AND MENTION AMERICAN MACHINIST ISSUE OF NOV. 7, ‘07. 


WALTHAM WATCH TOOL CO., Springfield, Mass., U.S. a} 
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These Are The Five “Star” Points Of The 
“Star” Screw-Cutting Engine Lathe 


Our 9" and 11" “Star” Lathes are thoroughly accurate and reliable tools of small dimen- 
sions and are proving themselves more highly efficient than any other small lathes that 
sell at low prices. They handle much of the work ordinarily put on larger lathes and they 
occupy less floor space, cost less and do more work forthe money invested. From a com- 
mercial point of view they are in a class by themselves. 

We also make Star Bench Lathes, Speed Lathes, Wood Lathes, Foot Lathes and 12", 14" 
and 16" heavy Engine Lathes. 


THE SENECA FALLS MANUFACTURING CO. 


687 Water Street, 13 SENECA FALLS, N. Y. 





AMERICAN 


MACHINIST 


























Then consider our 
method of speed regulation. 
It’s purely mechanical, no 
rheostats or controllers to 
clog with dustand burn out, 
being used. You turn the 
hand wheel, a solid plunger 
works up and down, you 
get just the speed you want, 
and there you are. Simple 
isn’t it, but that’s what you 
want in an emery grinder. 


Let us tell you more 
about it. 


Stow 
Mis. Go., 


Binghamton, N. Y. 


European Agents 
Selig, Sonnenthal & Go., 
85 Queen Victoria St., 
London, England. 





STOW 


Stationary Multi- 
Speed Blectric 


Emery Grinder 


This looks like an ordinary 
Electric Emery Grinder, but it 
isn’t. 

It not only gives a very 
wide range but every conceivable 
speed between the highest and 
lowest points. 


A fraction of a turn of the 
hand wheel on top of machine 
makes a corresponding change in 
the speed of the emery wheels. 


Isn’t it an object to have 
your emery wheels always run- 
ning at just the right speed ? 
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THE WRENCH 
FOR SERVICE 


and the hardest kind of service is the 
**Railroad Special’’ 


It is the strongest wrench made because the 
head and bar is drop forged in one 
piece from open hearth steel and all parts 
are very heavy and of the best material. 
It is fitted with our iron handle, which fits 
the hand and is practically indestructible. 
Adapted for use by Mills, Factories, 
Shops, Raiiroads and in all other places 
where a strong, serviceable wrench is 
required. 


Used by the largest railroads in the 


world because it saves them money. 


Prices on application 


<> TRADE MARKS 
“a 
0 


The Whitman @ Barnes 
Mfg. Company, 


Factories: Akron, O. Chicago, Il), St. Catharines, Ont. 
General Sales Office New York Office 
Chicago, Ill ) Centre St 


Export Representative 
A. J. BARNES, 90 West Street, New York, U.S. A. 
European Representative 
THEODORE BUTLER, 149 Queen Victoria st., London, Eng 
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The Frictionless 
Sensitive Drills 


Here are a few advantages Henry & 
Wright Drills possess: They consume less 
power, drive larger drills for the power 
used, drive high-speed drills to the limit 
of the drills, require less oil, less belt 
attention, wear longer and in a given 
time, using the same amount of power, 


they drill 
200% TO 400% MORE HOLES 





HENRY & WRIGHT DRILLS 


have a large number of valuable 
and patented improvements for drill- 
ing holes 34" in diameter and under, 
and there are no other sensitive drills 
in the same class as ours. They are 
stronger, heavier, they run steadier, 
and on account of the interchange- 
able, inserted ball bearing construc- 
tion, they wear indefinitely. 


Let us send you our new catalog 


—yust off the press. 





The Henry & Wright M’fg Co., 














a imma x ana 


oO Art oOo. 


eX meet K 4S 
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On the drilling for which these machines were designed 
the advantage obtained is great enough to put them in a 
class by themselves. 
%" to 4%" there are no equals to 


Henry & Wright 
High Speed Drills 


Friction in the bearings 
has been reduced to a min- 
imum by the use of balls. 
The driving is done by a 
single belt, eliminating 
the use of gears entirely, 
thereby giving a very sen- 
sitive and economical drive 
on all work in the drill’s 
capacity. The table also 
revolves on balls and can 
be locked stationary when 
desired. 


In many cases work is 
done five or six times 
faster on these Henry & 
Wright Drills than on any 
other radials made. 


Ask for a copy of 
our nev catalogue 
—just off the press. 


Office & Factory, 
111-137 Sheldon St. 


Hartford, 
Conn.,U.S.A. 


Henry & Wright Ball Bearing 
Radial Drills 


Ours are the first radial drills ever put on the market 
that will advantageously drive the smaller drills that de- 
pend more especially on high speed and sensitive feed for 
their efficiency than slow speed and heavy feed. 













For radial drill work on holes from 











Ulustration of radial drill, showing use of sub-Table In bringing 
work to proper height to be easily drilled by operator. 
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Prentice Drills 














ice a 
Pure 





The Prentice Radial Drill 


makes an actual, immediate saving of 20 to 30 seconds on every 
hole drilled because the Roller Clutch allows drill point to be fed 
at a fast rate until the full drill diameter is reached, when the 
power feed takes hold. 


That saving in time means profit. Then the tapping attach- 
ment, which is a part of the machine, provides for backing out tap 
at five times the speed it was run in, and the Gear Speed Change 
Device gives 16 speed changes and 8 feed changes without stopping 
machine or moving from operating position. There is a quick 
automatic stop motion, quick return, and many other valuable 
features that work for accuracy, speed and profit. The Prentice 
Radial deserves investigation. 



























Send For Descriptive Circular. 


Prentice Bros. Co., 


‘Builders of Radial and Upright Drilling Machines, Engine and Turret Lathes.’’ 
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Record Profits Sure 


The 


Prentice 
Drill Alas 


has no equal on work in 
its capacity requiring dif- 
ferent speeds because any 
of the 16 spindle speeds, 
from high to low or the 
reverse, may be obtained 
instantly without stop- 
ping the machine and 
without moving from 
the operating position. 
This feature actually 
doubles the output of a 
Prentice Gear Speed 
Change Upright Drill 
on work of the above 
named class. 

































































The improved quick 
return and stop motions 
enable operator to raise 
or lower spindle and en- 
gage or disengage the 
power feed without lever 
and with one hand. 












Let us tell you all 
the profitable features of 
this drill, 










Send For Descriptive Circular. 


Worcester, Mass., U.S. A. 


AGENTS—tThe Fairbanks Company, New York, Albany, Boston, Philadelphia, Syracuse, Hartford, New Orleans and 
Buffalo. ‘The Strong, Carlisle & Hammond Co., Cieveland and Detroit. The Baird Machinery Company Pittsburg. The 
O. L. Packard Machinery Company, Chicago and Milwaukee. The Marshall & Huschart Machinery Co., St. Louis. The 
Thoraton Machinery Company, Providence. L. Booth & Sons, Los Angeles and San Franciseo Cei. Alfred H Schutte 
a Paris, Bi:bao, Milan, Brussels and Liege. Schuchardt & Schutte, London, Berlin, Stockholm, St. Petersburg and 

enna. 
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Prentice Lathes Produce With 








The Prentice New Improved 
Pattern High Speed Lathe 


For manufacturing or tool room purposes, especially where 
high-speed tool steels are used this lathe has wonderful efficiency 
on account of its exclusive features. 


One of the most valuable is the Quick-Change Gear Mech- 
anism permitting an instant change from one feed or thread to 
another. There are 44 changes possible in screw cutting, ranging 
from 2 to 30 threads per inch. Special friction clutches allow 
changes of spindle speed with no danger of engaging two confilict- 
ing ratios at the same time. 


As a modern tool for fast, accurate work this lathe is in a 
class by itself. Let us tell you all the points. 


Send For Descriptive Circular. 


Prentice Bros. Co., 


‘*Builders of Radial and Upright Drilling Machines, Engine and Turret Lathes.”’’ 
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Extreme Speed And Accuracy 





4 





The Prentice Motor Driven Geared 
Head High Speed Lathe 


This Prentice tool has all the valuable features of the one on 
the preceding page, including 8 changes of spindle speed without 
stopping the lathe, 44 changes in screw cutting, arrangement of 
gearing that prevents interlocking conflicting ratios, etc. And in 
addition this lathe has a most efficient motor drive. 


A great saving in power is obtained by the mechanical re- 
verse operated from the carriage allowing operator to start, stop and 
reverse direction of spindle without stopping the motor. You 
know the common method. Do you see the great saving insured 
by this machine? 


There are many other advantages that you ought to know. 


Send For Descriptive Circular. 


Worcester, Mass., U.S. A. 


AGENTS—The Fairbanks Company, New York, Albany, Boston, Philadelphia, Syracuse, Hartford, New Orleans and 
Buffaio. The Strong, Carlisle & Hamnond Co., C.ieveland and Detroit The Baird Machinery Company, Pittsburg The 
O. L. Packard Muchinery Company, Cnicago and Milwaukee. ‘The Marshall & Huschart Machinery Co., St Louis The 
Thornton Machinery Company, Providence L. Booth & Sons, Los Angeles and Sun Francisce, Cal. Alfred HU Schutte 
Cologne, Paris, Bilbao, Milan, Brussels and Liege. Schuchardt & Schutte, London, Berlin, Stockholm, St. Detersburg and 


Vienna. 
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PULL 
T0 

y START. 

~ PULL 
T0 

STOP. 

SIM-PULL and MULTI- 


PULL BELT SHIFTERS 
and COUNTERSHAFTS. 


The Best In Design—Construction—Operation. 
MOSSBERG WRENCH CO., CENTRAL FALLS, R.1., U.S. A. 


ENGLISH AGENTS—A. Warden & Co., 60 Great Eastern Street, London, E. C, 


































PPP 





















Of guaranteed efficiency and 
durability for 





Heating and Ventilating 
Installations. 


Mechanical Draft Plants. 
Exhaust and Blast Outfits. 









All sizes and types. 






Catalogs upon request. 





American Blower Company, Detroit. 


NEW YORK CHICAGO ATLANTA LONDON | 
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| Worcester, = 
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Our Motor Driven Dry Grinder. 


Lip Rest Is Automatic 


and properly locates the cutting edge 
of any size of drill with absolutely no 
attention from the operator. This fea- 
ture alone places the AMERICAN in 


a class by itself. 


The adjustable bearings provide for 
the take up of all wear to the wheel 
spindle. The Safety wheel chuck 
holds the wheel securely and allows 
the maximum amount of service be- 
fore the wheel needs replacing. 


Other features require our catalog 
to explain. Shall we mail you acopy? 


| The Heald Machine Co., 


145 Bond Street, 





Mass. 





Heald 


‘*American’”’ 
Drill Grinders 


With the AMERICAN in your 
shop, the cutting edges produced on 
your drills, large or small, will always 
be the best possible for rapid and ac- 
curate drilling. 


This machine is made in many 
styles, either belt or electric driven, 
for wet or dry grinding and for bench 
or floor. Incorporated in its construc- 
tion are several special features that pro- 
mote ease of operation and insure per- 
fect work, even by unskilled operators. 


Our Wet Grinder—Belt Driven 
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Heald 
| 





Cylinder — 
Grinder 


is especially designed for accurate, in- | 
ternal grinding in a special way. It 
works to a quarter-thousandth limit 
and better, and has special features 
that permit of rapid handling of the 
work, reducing the cost to the lowest 
limit. 


Grinding An §” 


It is a valuable 
tool for the ma- 
chine tool builder, 
as the work not 
being revolved, 


. - oe 
The ” ~ holes can be fin- 


ished in castings 














Gas ' | — a Pe of any shape. 
Engine | 
Manufacturer 


Grinding Duplex Cylinders. 


is finding this machine in- 
dispensable, as it solves the 
problem of how to obtain 
a round, straight and 
smooth bore to his cylin- 
ders, and if YOU are look- 
ing fora mcthod that will 
insure the quality of work 
that your customer de- 
mands, you should look in- 
to the merits of this ma- 
chine. 


Full information by catalog. 


The Heald 
Machine Co. 


145 Bond St., Worcester, Mass. 
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‘Heald Rotary 
Surface Grinders 


| 
| 
} 
are rapidly coming into universa! use for 



















grinding Rings, Dies, Discs, Thrust 






Collars, Saws, Piston Rings and similar 






work. The turning of a button is all 






that is necessary for getting holding 






power for work to be machined. It is 






absolutely simple and the piece is held 






in a positive manner without possibility 






of distortion. This Grinder is very rapid 






and absolutely accura‘e in its work. 












Operator Can Run 2 or 3 
Machines At Once 


There is a magnetic chuck for holding 









work; adjustable bearings for taking up 





all wear; micrometer adjustment for 






thickness of work; angular adjustment 






for grinding convex or concave; many 






different speeds for rotating the work; 






variable cross feed to grinding wheel; 





automatic vertical feed to chuck. 







Think over these features in connec- 











tion with your surface grinding. Then 





send for catalog. 


The Heald Machine Co., 


145 Bond St., Worcester, Mass. 
Eee 
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32 Inch Swing Engine Lathe (Back Geared) 


This New Haven Lathe is especially designed and constructed 
to handle severe work with high speed steels in continuous service. 
A few of its features are: Head can be furnished either back geared 
or triple geared; 2 11-16" hollow spindle; change gear box of 
sliding gear type is used; carriage is very heavy and rigid; com- 
pound rest has power cross and angular feeds; friction binder con- 
trols all feeds, and hand wheel pinion can be disengaged when screw 
cutting; there is a quick change screw cutting and feeding device, 
with 14 tt. bed, turns 6 ft. 6 in. and weighs 12,000 Ibs. 


We make Lathes, 18", 27", 24", 28", 72", 76", 50" and 60" swing. 


Planers, 24", 28", 34", go", 50" and 60". Send for special circulars. 


New Haven Manufacturing Co., 


NEW HAVEN, CONN., U. S. A. 
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36 Inch Swing Engine Lathe (Triple Geared) 


For heavy duty, every day, where exact work must be turned 
out with great speed, these New Haven Lathes have no equals. 

The features of this 36 inch type are about the same as those of 
the 32 inch, except that it swings 37 inches over bed, 2344 inches 
over carriage, 3 1-16" hollow spindle, with 14 ft. bed, turns 6 feet 


between centers, and weighs 14,000 lbs. 
Every modern improvement of value is embodied in this highly 


efficient lathe and the shop owner will find no more profitable, eco- 
nomical tool on the market today. 


We make Lathes, 78", 27", 24", 28", 92", 26", 50" and 60" swing. 


Planers, 24", 28", 34", go", 50" and 60". Send for spectal circulars. 


New Haven Manufacturing Co., 


NEW HAVEN, CONN., U. S. A. 
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Buildings all approved modern factory construction of 
brick, heavy timber, steel, reinforced concrete. Thor- 
oughly equipped with latest improved manufacturing 
appliances, and protected against fire with automatic sprinklers 
throughout. 
Main and Foundry Buildings served with electric traveling cranes. 
Boiler capacity aggregating 650 H. P. 
Engine capacity 600 H. P. 
Electric generator capacity 500 H. P. with allowance for over-load. 
Motor Drive for machine tools arranged individually for heavy 
tools, and on the group system for smaller machines. 
Approximate number of employees 700. 
Total available working floor space about 200,000 square feet. 
PRODUCT, High-Class Iron Working Machinery, including 
Patent Quick Ghange Gear Engine Lathes, 
Friction Clutch Driven Pillar Shapers, 
Patent Quick Change Feed Knee Type Milling Machines. 
Patent Quick Change Feed improved design Lincoln Millers. 
All Geared Drive Lathes and Millers for High Speed Steel 
Service. 
See accompanying pages 313 to 317 inclusive for typical 
illustrations. 


Vo of manufacturing plant of The Hendey Machine Co. 





THE HENDEY MACHINE CO., | 
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Lathes for Tool room use, 12"' to 18'' swing, with quick change gears, oil pan, taper and re- 
lieving attachments, watch tool chucks, carriage and automatic turrets. 

Lathes for all around shop work, 12'' to 32'' swing, all with quick change gearing, and 
regular attachments to order, unexcelled in workmanship. 

Lathes for High Speed Steel Service, All Geared Head Type, as shown on sixth page op- 
posite index of this issue. 





TORRINGTON, CONNECTICUT. 
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Milling Machines, Plain and Universal, Nos. 1 to 3 inclusive, modern in design, all equipped 
with geared changes for feeds, which are positive chain driven in the larger sizes. All hav- 
ing taper bearing, self-oiling, self-adjusting spindle construction. All equipped with microm- 
eter adjustments to feed stops. 





THE HENDEY MACHINE CO., 
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Milling machines with All Geared speed changes to spindle, possessing advantage ¢f con- 
stant speed driving shaft with spindle receiving maximum power at any speed. Feed 
changes made independent of spindle speeds, and the entire range of feeds available for 
each spindle speed. 

A machine particularly adapted for motor drive. 











TORRINGTON, CONNECTICUT. 
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Improved types of Lincoln Milling Machines, Essentially a 
manufacturing machine, and a necessity in shops manufacturing 
guns, sewing machines, vises, and similar work in large quantities. 





THE HENDEY MACHINE CO., 
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Friction Clutch Driven Pillar Shapers, favorably known and used for the last 30 years, 
One of the pioneer shapers made in this country. 15'', 20", 24'' 28" stroke. Known as 
the “‘Handiest’’ shaper made. 








| TORRINGTON, CONNECTICUT. 
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THE 
STANDARD TOOL (0's 


TWIST DRILLS 





guide, 
Office and Factory _ Eastern Salesrocm k 
Cleveland, Ohio ; 94 Reade St., New York 


C. W. Burton, Griffiths & Co., London. Burton Fils, Paris. J. Lambercier & Cie, Geneve. pe 


F. W. Horne, Yokohama Wilh. Seunesson & Co., Malmo, Sweden. 
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New 18 Reed Lathes 
With Patent Geared Feed 





have 20" swing over bed and are made in two styles, one 
for regular run of work,the other for heavy work requiring 
high speeds. Feed works in apron are driven by worm 
and worm gear; giving a ratio of 60 to J, as against 2 to 
J obtainable on ordinary lathes. This feature gives 
Reed Lathe feed works an efficiency about 30 times greater. 
The feed device gives 8 changes of feed without changing a 
gear. 


Send for one of our special circulars and learn all the 
advantages. 


Fk. E. REED COMPANY, 


WORCESTER, MASS., U.S.A. 


\GENTS—Manning, Maxwell & Moore, Inc., 85 Liberty St., New York City Thornas & Lowe Machinery Co., Providence, R. I 


~ ise Supply Co., Syracuse, N. ¥ Carey Machinery & Supply Co., Baltimore, Md The Chas. A. Strelinger Co., Detroit, 
M Fenwick Freres & Co., Paris, France. Chas. Churchill & Co., Ltd.. London, Eng The A. R. Williams Machinery Co 

I to, Ont Van Rietschoten & Houwens, Rotterdam, Holland G. Koeppen & Co., Moscow, Russia Cc. & J. W. Gardner 
( St. Petersburg, Russia Graham Bros., Stockholm, Sweden F. G. Kretschmer & Co., Frankfort a. M., Germany 
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SHORT 
UTS 


Goodell- Pratt Company 
GREENFIELD,MASS.U.S.A. . ees 2 if» 
Catalogue HACK SAWS to G) 2 


FAMOUS FOR TEMPER AND CUT = 
Free HAND AND MACHINE BLADES OF ALL STANDARD LENGTHS AND WEIGHTS 


GOODELL-PRATT HACK SAWS 


Are hard Blades, tempered all over like a Milling Cutter or File. 
They are thin and stiff, and make short work of all cuts. 


Time costs much money, much more than Hack Saw Blades, and 
the short cuts of GOODELL-PRATT HACK SAW BLADES 


will save you money. 


We have just issued a catalog, which tells, all about our different 
Hack Saw Blades; it lists the different lengths and tells about the dif- 
ferent cuts of teeth and what they are for. You had better get it and 
look it over; it will be time well spent. 


Just let us have your name, and tt will cone free. 


Goodell- Pratt Compeny : 
GREENFIELD, MASS..U.S.A 
Catalogue HACK SAWS - @ ®@ 


FAMOUS FOR TEMPER AND CUT 


Free HAND AND MACHINE BLADES OF ALL STANDARD. LENGTHS AND WEIGHTS 


GOODELL-PRATT COMPANY 


GREENFIELD, MASS., U. S. A. 
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People's 
Un iversity 


¢ In your father’s time, the man who failed to get an education in his youth, 
was handicapped for life. It wa; almost imposiible to make up this lack of training 


in later years because few could spare tie loss of time from regular work. The Cor 








respondence School now makes it possible to master almost any profession or trade at home. 
Now an’ ambitious man has unlimited means and opportunities for preparing himself for a 
career of his own chocsing. Time, cost or location are no barriers to acquiring the training you 

need. The Correspondence School is the People’s University, open to all, at all times. 
@ The American School of Correspondence, is constantly fitting thousands of machinists, tool 
makers, molders, blacksmiths and draftsmen, to advance in their present positions and to take on 
more important work in their own shop, engine room, or office. The study of electricity offers the 
shop man unusual opportunities for advancement becauie of th almost universal insta'lation of electric 
machines in up-to-date shops. 















@ The Sch 01's courses in Mechanical and Shop Drawing are unusually complete and practical, 
“Gg The young man without a trade or the man who is filling an unimporiant position now should grasp 
this opportunity to secure the practical knowledge that will assure him a more responsible pesilion 
with increased opportunities for earning more money. 

@ The school has more teachers for the number of students and a greater proportion of 
graduates than any other Correspondence School. These are points that determine the real 
value of the instruction. The text-books furnished you as you progress in your studies are sub- 
stantially bound in cloth. They average about 50 to a course. THE AMERICAN SCHOOL 
employs no agents t> annoy you with repeated calls at your home or plaice of business. All 
communication with you is by mail. The money you pay is not used to maintain an expen- 
sive organization of high priced agents, bit is used to give you the best instruction at the 
lowest cost. 


Students who enroll now in one of our full courses get the ‘‘Reference Library of Mod- 
ern Engineering Practice’’ in twelve volumes, 6,000 pages, without extra charge, 
bound in three quarter morocco, page size 7x10 inches. The most complete and 
authoritative reference work on Engineering and Shop Practice published. 
Mark the Subject in the coupon that interests you most, sign your nam>; 
and address plaini!y—and mail the coupon at once. 


— AMERICAN SCHOOL OF CORRESPONDENCE 
At CHICAGO 
vir => 
; \ ® 
Yh 


07 Co ot 


























Please send me & 

200-1 leacriptiv A 
hand k lam in 

terested in the course 9 
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—Mechanical Drawing 
—Eectanica O, 
—Ma e Design A’ 















—T Making 

—D king —"attern Making 
—Me:hanical Engineering 

—E al Engineering 

—B rs and Engines 

—Ot tural Engineering —Civil Fngineering 
—ot tral Drafting Hydraulics 

St nary Engineering Refrigeration 
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TRADE 





TRADE MARK. 


Made entirely 


from 6” to 


of Wrought Steel in size 
y8” diameter 2” to 16’ wide 
Sales first half 1907 increased 40 per 
cent. as compared with 1go¢ 

Stocks of AMERICAN pulleys carried 
at 110 points in the United States 

Over 20,000 in 


Philadeiphia. 


stock at Factory in 


Increased facilities have been added to 


meet the iner ased demand 








AMERICAN 


All Wrought Steel 
Split Pulleys 





l’atented in the United States and Foreign Countries. 


If your dealer has not the sizes you re 


quire, he can get prompt shipment from 


Fact ry 


The AMERICAN is 


first made, and still first in all respects 


It is light, strong and true 
screws or keys required 


Fully 


teed 


Send for Booklet and Prices. 


The" American Pulley Co., 


29th and Bristol Streets, 
Philadelphia, Pa. 


a split puiley, the 


TRADE MARK. 


No set 


guaran 








MARK. 


TRADE MARK. 
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ASTONISHING 


RAPIDITY AND ACCURACY 











It sometimes happens that when a 
thing is done quickly it is not 
done accurately. Not so with 
the FARWELL QUICK 
CHANGE MILLER, which ac- 
complishes a very wide range of 
work with UNUSUAL RAPID- 
ITY and ACCURACY. Fully 


a 


described in our catalog No. 57. 


™ FARWELL MILLER 


For Iron Planers. 





You will be surprised when you have your 
planer completed (not complete until fitted 
with our miller) and find the amount of 
work you can do more economically than 





you can do it in the 
old way. 
We make this device 
in four sizes and can 
fit any planer. 
Spindle can be operat- | 
ed in vertical, horizon- | 
talorangular position. 
Send for catalogue 
No. 56. 








No. 2 Milling Head and Bracket. 


THE ADAMS COMPANY, 


DUBUQUE, IOWA, U.S. A. 


G. Koeppen & Co.. Moscow, Rus- 


De Fries & Co., Dusseldorf, Germany. J. Lambercier & Co., Geneva, Switzerland 
Aktiebolaget V. Lowener, 


sia. V. Loewener, Copenhagen, Denmark. Glaenzer, Perreaud & Thomine, Paris, France 
Stockholm, Sweden. 








- 
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EBERHARDTS’ PATENT 
Automatic Gear Cutting Machines * Accessorie: 


We manufacture spur Gear Cuttin 
Machines with capacities from th 
smallest size up to 20 feet in diamete: 
and as coarse as 6" Circular Pitch, an 
machines for cutting Spur, Bevel, Ske. 
and Face Gears up to 7 feet in diamete: 

Noted for their ability to turn out a: 
curate gears, faster than any other ma 
chine made. Capable of feeding High 
Speed Steel Cutters all they will stand 
and of getting more output with th 
ordinary carbon steel cutters than is 



























QUICK 
DELIVERIES 





possible with machines of less rigid and 
powerful design. 





72" x 14" x 134 Pitch “New Type” Machine For Spur Gears Only. 












Note that all our machines are built on ‘‘Center-line Construction’’; the cutter and feed screw operating 
in a central plane, while weight of work and dividing mechanism is centrally supported by rigid column, No 
one-sided or overlapping strains. Only one belt used to drive machine, smooth and quiet-running worm and 
worm wheel drive to cutter spindle, practically accurate dividing mechanism, automatic safetv device and othe! 
exclusive features make our machines the best of their kind—Send for our New Gear Cutting Machine Catalog, 
if interested. 





If you are interested in Automatic Hobbing Machines for generating Spur, Worm and Spiral Gears, we 





will be glad to have you communicate with us before placing your order—it will pay you to do so. 


GOULD @®@ 


NEWARK, 








DOMESTIC AGENTS—Prentiss Tool and Supply Co., New York, Boston, Buffalo and Syracuse Baird Machinery Co 
Pittsburg, Pa Marshall & Huschart Machinery Co., Chicago, Indianapolis and St. Louis Motch & Merryweather Machinery 
Co., leveland, Detroit and Cincinnati The Fairbanks Co., Philadelphia and Baltimore. Henshaw, Bulkley & Co., San Fran 


cisco. Hallidie Machinery Co., Seattle. Smith Courtney Co., Richmond 

















‘é 


of 





November 7, 1907. AMERICAN MACHINIST 





ae 
ve 


EBERHARDTS’ PATENT 
» | Double Triple Quick Stroke ‘“‘High Duty’’ Shapers 


Our ‘‘High Duty’’ shapers are noted principally 





for two things—their power and for the wide range of 
metal-removing cutting strokes per minute that can be QUICK 


obtained. DELIVERIES 


They are used by the best shops, the world over, 
and recognized (even by our competitors) as the best 
machines on the market. 















j The following unsolicited testi- 
monial letter just received, 
speaks for itself: 





THE AMERICAN WELL & PROSPECTING CO., 
Builders of High Grade 
OL, GAS AND ARTESIAN WELL MACHINERY, 
Corsicana, Texas, Sept., 23, 1907 
Messrs. Gould & Eberhardt, 
Newark, New Jersey. 
Gentlemen :— 
The 26° Variable Speed Motor Driven Shaper pur- 


, " ARK ; - _ 
chased from you has been in the current tora week. nC RUERRE ax 
We wish to say that it is a magnificent machine and AS 
all you claim for it. It is the piece de resistance of the ’ ? 
shop. Yours truly, “s 


American Well & Prospecting Co., 
Signed) H. G. Johnston, Mgr. 











“It's Nut What You Pay, But what You Get For What You Pay, That Counts.”’ 


In other words, it will pay you in actual dollars and cents saved, to invest a little more in the first 
cost of one of our machines than to put in a cheaper machine that will not begin to turn out the same amount 
of work, nor give you the same life and service. 


r Our Eberhardts’ Patent ‘‘Double Train’’ Gear Drive, 


And the Extension Base and Table Support provide wide range of cutting strokes, strength and rigidity 
for high speed steel work. Our new shaper catalog, fully illustrated, will give you all the points of merit, 
and we can make quick deliveries now. 


EBERHARDT 


N. J.. U. S.A. 


FOREIGN AGENTS—Alfred H. Schutte. Cologne, Brussels, Liege, Paris, Milan, Bilbao Schuchardt & Schutte, Berlin 
Vienna, Stockholm, St. Petersburg. Cc. W. Burton, Griffiths & Co., London, England C. & O. Braniff & Co., City of Mexico 
Adolfo B. Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan. Frank I Strong, Manila. P. 1 Thos. McPherson & Son. 
Melbourne, Australia Palmer & Co., Wellington, New Zealand. H. W. Petrie, Toronto, Canada Williams & Wilson, Mon 
treal, Canada. 
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THE CHAMPION EXPANDING MANDREL 
A NECESSITY TO EVERY MACHINIST. 


These Mandrels will soon pay for themselves by savi: x 
time that is lost in hunting through a pile of solid arbc s 
to fit the job; or if you are compelled to make one ea h 
time to fit. 












They cost bit 
about one-third the 
price of solid arbo:s 





of equal range. 










You save money 
by insisting on your 
dealer giving you 
only ‘‘Champior.”’ 















CHAMPION TOOL HOLDER 


High speed steel is brittle, but with our support coming directly under 








cutting edge, prevents breaking. Saves steel because the ends of cutters can 





be used up close. Note the support under cutter shown in this cut. 
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Write For CHAMPION 


r4th Edition 


Caralg BORING TOOL |) 





lla rr 







PORTABLE TOOL 
STAND 





PORTABLE VISE 
STAND 












MANUFACTURED BY 


THE WESTERN TOOL AND MFG. COMPANY, *""2"E'9, 0" 
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TOOL 
HOLDERS 


ey, tARCER cuTreR 
ENLARCED HEAD & SCREW 
INCREASED CAPACITY AND STRENCTH 
‘ 
~x Wy 


ies 


ARMSTRONG 
DROP FORCED OF STEEL | 


SAVE ALL FORGING. 
SAVE 70 PER CENT. GRINDING. 
SAVE 90 PER CENT. TOOL STEEL. 


“1001 135440 ONVH hod 
“S9ZIs USAZT? UL epuK 


Made in eleven sizes. 
LERT HAND OFFSET TOOL. 





ARMSTRONG SIDE TOOLS IT WILL PAY YOU _retenteds A BORING TOOL 


} . e STRONG 
will make @ profitable addition to your ARMSTRONG T 6) throw away your old too! 


TOOL HOLDER EQUIPMENT. They are made in ; 
7 sizes each, right and left hand Offset shank, and 6 posts an d equip your lathes 


eumes each, F id lef s nt Shank. P Dns ee 

wes each, right and left hand Straigh an with the ARMS PRONG. It 

has all the good points of the 

clamp set screw and oven side like this is ALLWAYS ready for use, It needs no 
, ' : 5 forging or tempering and saves 70 per ceat. of 

tool post. Grinding and 90 per cent. of Tool Steel used in 

Drop : Forged Tools. 

Forged F ; 

of Steel. te ARMSTRONG 

PLANER 
TOOLS 








F STEEL 


will double your 
output and save 
half your expense 
of tool mainten- 
ance. 


DROP FORCED 


AR 
Planer Jack. Can't Jar Dowa. 45 zes iSTRo —— 
Clamp Dog. Positive Grip. Cant Mar Work. Toot Sven 
Can't Bind. 7 sizes. Os, 








ANY OLD WAY 3-Bar Boring Tool. F YOU NEED OUR 
you may work the handle of the . 3-BAR BORING 


ARMSTRONG UNIVERSAL Ranta 
RATCHET will do so long as you SARA TOOL 
move the end of it TWO IN ® 
HES Cuts faster thana 
common ratchet. too = 

- at it’s the best and hand- 


iest lathe too! made. 








SOLID, 
: . S COMPACT, 
A mighty handy tool in 2 . parrEParcar 
CONVENIENT. 


close quarters 














Do you want our new catalog? It’s a Tool Holder Encyclopedia. 


Armstrong Bros. Tool Co., wiitest~ Us.N csenctece Avene 


Imitations are Unsatisfactory. Infringements are Unlawful, 
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Facts Or Fiction 


The User to be the Judge 


/™ “VICTOR” 
7 HACK 
A SAWS 


Will Cut Quicker, Last 
Longer and Work 
Smoother 
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with less tendency to 
run, beating all other 


blades from 
15 to 400% 
by actual 
power 
machine 
test. 


What Length 
Blade Do You 
Use ? 


Our Hobby-- 
Quality 


Si 


SAW MAKERS 


TO THE 


WORLD 


Massachusetts Saw Works, 
Chicopee, Mass., U. S. A. 


LONDON OFFICE, 8 White Street, E. C. NEW YORK OFFICE, 126 Chambers Street. 
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Die Castings 





Franklin 





If you are machining the small 
forgings, castings and bar stock 
pieces that go into your product— 
then you are under a heavy and 
needless expense, and that’s the “‘weak link’ in your 
business through which your profits will escape. 


You can strengthen that link by substituting 
Franklin Die Castings for the more expensive, less 
accurate machined product and insure yourself the 
largest possible profit. 


The outlay for machines for finishing small parts 
is made unnecessary, and the tremendous expense of 
labor for milling, filing, fitting, etc., is entirely done 
away with, because Franklin Die Castings are entirely 
and perfectly finished when cast. We make them from 
your drawings and if they are accurate our castings 
must be. Wecuta steel die, including threads, small 
holes, etc., if desired, and from this we can makea 
thousand or a million parts in exact duplication, 


There is no chance of variation and no filing or 
fitting is necessary before assembling—perfect uniform- 
ity is absolutely guaranteed. We make Franklin Die 
Castings to order only, and in any quantity. 


Send For Copy Of ‘‘Franklin Die Castings” 


H. H. Franklin Manufacturing Co. 
200 So. Geddes Street, - Syracuse, N. Y., U.S.A. 





1 Strengthen The Weak Links 
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Our Precision 


These are the most up-to-date tools 
on the market for light manufacturing and 
| the making of tools. They have every 
So. 1 Mtg. Lathe. tengtn ot nea, sr, feature necessary to fast, accurate work. 





Swing, 3%”. Capacity of Work Through 
Spring Chuck, .110”. 








For jigs, punches and dies, and tools 
of all kinds, as well as experimental and 
scientific work, these lathes have no equal. 
They are graceful in design, strong and 
durable in construction and rapid and exact 

No. 1% Mfg. Lathe. Length of Bed, 10”, 


s ’ 
in service. Swing, 3%”. Capacity of Work Through Spring 
Chuck, 3/16”. 


i 








We have been in the business of build- 
ing precision lathes and machinery for 35 
years. We build and sell more precision 
bench lathes, chucks and attachments, and 
lathes for jewelers, watchmakers and elec- 
trical instrument makers, than any other 
company in the world. 





No. 2 Mfg. Lathe. Length of Bed 11”, Swing, 
4%”. Capacity of Work Through Chuck, 3/16” 


Attachments are all interchange- 
able. Spindle bearings are made of 
tool steel hardened. There are 
many other features of interest. 





Address Dept. 2 For Cata- No. 24% Mfg. Lathe. Length of Bed, 24”. Distance Be 
. ie ‘ tween Centers 11”. Swings, 64”. Capacity of Work 
log Containing Fall Details, Through Spring Chuck, 4”. 


American Watch Tool Co., 








_—__ ob aa 
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- 
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No. 3 Bench Lathe. Leneth of Bed, 32”. Distance Between Centers 1s Swings 
Capacity of Work Through Spring Chuck %”. 


The Nos. 3 and 4 lathes with attachments permit turn- 
ing, boring, milling, grinding and thread cutting opera- 
tions to be done with greater accuracy and with more ease 
by the workmen than is possible with the regular type 
of machine . tools, 





No. 3 Chuck. O. LD. Body, 6”. (15 m.m.) 





All the requirements of modern tool 
making are most profitably met by our 
Precision Bench lathes. They are in- 
valuable tools in every shop where ac- 
curacy, speed and economy are desired. 


For full details address Dept. “‘E.”’ 








No. 4 Chuck. O. D. Body, .984”. (25 m.m.) 


f — Cea , ie 

<_< 
BB way i, 
i Pe 2) ————— 


Aughi ican x WATCH are Toot Co. 
naw Ma 











No. 4 Bench Lathe Leneth of Bed, 36” Distance Between Ce —— 1D Swings 
Capacity ‘of Work Through Spring Chus *k, 15/16 


Waltham, Mass., U. 8S. A. 
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Reed Manufacturing Co., 








Stationary Base Parallel Jaw Vise. 











The Reed Vise Is Permanent 


Guaranteed For Its Life And Yours 


Except in cases of gross misuse we guarantee Reed 
Vises absolutely against breakage. They are designed 
and made exclusively for those who want the best, and 
are not intended to compete in price with vises of 
secondary quality. Each one must pass our rigid, al- 
most unreasonable, test before it is for sale—after that 
it deserves our sweeping guarantee. 


Thetwo Reed Vises shown here are alikein quality, 
but the lower one has the added convenience of a 
swivel base. Bothare made in nine sizes. 


If you believe in highest vise quality give us an 
opportunity of telling you more about it. 








| ma } +) 
[ 


| 
a 
| 











Swivel Base Parallel Jaw Vise. 
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The Ideal Die 





And Some 


Reasons 


Why 





Ideal Construction 


THE ‘“‘IDEAL’’ CONVERTS THE CUTTING 
STRAIN INTO AN OPENING POWER. 
There are springs to be sure, but only to simplify 
the work of the operator in resetting the die. 


The “IDEAL’’ ALIGNS ITSELF WITH 
THE WORK, there’s an equalizing driving clutch 
that compensates for any imperfection of alignment 
in either the turret or material to be threaded. 


THE ‘“‘IDEAL”’ IS OPENED BY REVOLV- 
ING THE HEAD HOLDING CHASERS AND 


NOT the cam. 

THE‘‘IDEAL’’ SUPPORTS THECHASERS 
so that all tendency to tip under pressure of cut is 
eliminated. 

THE “IDEAL’’ HAS HALF AS MANY 


PARTS as other dies, and can be taken entirely 
apart in less than ONE MINUTE. 


THE “‘IDEAL”’ IS THE OPENING DIE OF 
TODAY. 


Ideal Results 


A customer using 44 of our dies on single 
spindle machines should know. 


HERE’S WHAT HE SAYS: 

‘Referring to the last 5-16-18 Chasers sent 
us, we put in one set of the high speed steel 4 days 
ago, and are pleased to report that these chasers 
are running constantly night and day, and work- 
ing perfectly. 





ae 
x NYY A = x 
. r—+ iil yo = 
“iN ee 
i _—} ; 3” 
4 


‘‘We are mailing you two or three sample screws 
simply to show the 


We are 


taken from this machine, 
quality of the work they are doing. 


dropping these screws in 42 seconds.’’ 


Our booklet ‘‘DIEOLOGY”’ contains more 


reasons why ; send for it. 


Ideal Opening Die Company, 25 West Street, New York City. 


FOREIGN AGENTS—Buck & Hickmen, Ltd.. Tondon, Ungland. 
Chabert & Co., 64 Ave. de la Republique, Paris, France. 


F. G. Kretschmer & (Co., Frankfort a/M., Germany. J. E. 
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“BARRETT” 
Horizontal Cylinder Boring Machine: 


are the product of a shop that makes the building of boring machines an exclusive 





specialty in machine tools—a shop that keeps in touch with the most critical users of 
these tools, and builds more of these tools for such users than any other. They have 
abundant power, are heavy, rigid and strong, capable of taking deep cuts and coarse 


feeds with high speed steel at a cutting speed of 30 to 60 feet per minute. Let us 


figure on time required to bore and face your cylinders. Catalogue of all sizes for the asking. 


No. 1 “Barrett” Horizontal Cylinder Boring Machine. 





No. 3 “Barrett” Corliss Cylinder Boring Machine. 


BARRETT MACHINE TOOL CO., 


MEADVILLE, PA., U. S. A. 


FOREIGN AGENTS—Alfred HH. Schutte, Cologne, Brussels, Liege, Paris, Milan, Turin, Genoa, Barcelona, Bilbao: Schuchardt & 
Schutte, Berlin, Vienna, Stockholm, St. Petersburg 
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DIAMOND TOOLS 


FOR TRUING, DRESSING and SHAPING EMERY, CORUNDUM, CARBORUN- 
DUM and ALUNDUM WHEELS and ALL MECHANICAL PURPOSES. 








If you want accurate work you must keep your wheels true and for that purpose there’s only one best 
dresser that’s a Diamond. All substitutes are more or less unsatisfactory —the real thing is cheapest in 
the end. 

Great care is taken by us to select carbons of the test quality -in grain, hardness and shape. The 
firmness of the special setting is guaranteed. 


LATHE OIAMOMEEECOS 
SPEC (AMI ie ArirnE 


1% or 1%x%x8”" AND 17%x%"x7" 


Specially made for Landis Grind The Special Tool No. 16 is designed for heavy work sueh as turning and truing 
large, coarse and hard Emery, Alundum, Corundum or Carborundum wheels. 


ers. Also Tools for Brown & 
Sharpe, Norton and Other Grinders 


MAKER 








Special shaped carton, black diamond, points for turning hard rubber, fibre, celluloid, brass and bronze 
composition, phosphor bronze, or any material of a tough, hard gritty nature on which a steel tool will not 
hold its edge and where it is desired to turn out a large number of pieces of exact uniform size. 

These carbon points are shaped and ground to a sharp cutting edge which is maintained almost indef- 
initely; they can be fitted to any style of holder and in operation leave a smooth, true and finished surface. 


THOSE Cran Son WHOS Bien sen 
NO roars SVAbia- he: 
oa 2  ADIUSTABLE-KoLoER 





These tools are set with shaped diamond points ground to a sharp cutting edge which they maintain perfectly They are 
specially adapted for turning paper, cotton, corn husk and chilled iron calender rolls and their great efficiency and durability make 
them invaluable for that work They are made in the two styles shown, set with single or double cutting edge points. 








You can dress and true wheels with a diamond, but you can’t with a ‘‘iresser.’’ A diamond is so hard. 
its life so long and its work so satisfactory that its cost is practically nothing. We have had over 20 
years’ experience making carbon tools and points and are specialists. 





TRLI SEN] FOR CATALOG 


THOMAS L. DICKINSON, 


45 VESEY STREET, NEW YORK CITY. 


Cc. W. Burton, Griffiths & Co., Ludgate Square, London, Sole Agents for Great Britain. 


US YOUR NEEDS 
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DURABILITY AND SIMPLICITY HAS | 
BEEN THE SUCCESS OF U. S. TOOLS | 


THEY WORK ALL THE TIME. SENT ON TRIAL. 
AIR COOLED. 





TYPE H. GRINDER. 
For gtinding Centers, Cutters, Reamers, Dies, Rolls 
and Internal and Surface Grinding of all kinds. Set 
in Tool-post of Lathe, Planer, Shaper or Milling 


Machine. 


Weight 6 lbs. Drills 3-16" in Metal 





Drills 4%" in Metal. 





Drills 46"—2 Speeds, 450 to 750. This grinder was particularly dev:sed for rough sur- 


Other Sizes, 4", 1", 14" in Metal. face grinding and the cleaning of castings of any 


kind. It also does away with hand filing and chip- 
ping. Can be suspended anywhere in or out of the 


shop. 


SEND FOR CATALOGUE. 
CINCINNATI, OHIO, 


The United States Electrical Tool Co., * u's. 
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G Every man is the architect of his own fortune. It is just as easy for you to mould your destiny as it is for 
the blacksmith to shape the red hot iron under the resounding blows of the hammer. 

@ The great industrial plants of the world offer endless opportunities to the man wo has a thorough knowledge of 
shop needs and conditions. Heretofore this knowledge could be acquired only by a long course of stu ly in a techni- 
cal school followed by years of actual experience in the shop. Now you can get the necessary theoretical knowled; 
at the same time that you are getting the practical experience. You lose no time from regular work. 


CYCLOPEDIA OF 


MODERN SHOP PRACTICE 


@ The greatest mechanical work eve: published. Years of experience in the shop, laboratory, and class-room have 
been tested by actual use for its practical 





been required in the preparation of its various sections. Each section has 
value to the man who desires to know the latest and best practice in the shop and engine room. 
@ Describes the latest and most successful methods for hardening and tempering tools of all kinds, besides giving com- 


prehensive instructions on forging, welding, brazing, and general blacksmithing. The chapters on Machine Shop 


Work, and Machine Design are especially invaluable to any mechanic or shop worker. 

gq Just the book needed by persons contemplating the erection of modern shop buildings, or 
organization of old ones. The chapters on steam engines, motors, automobiles, etc., are complete, clear, compre 
hensive and authoritative in every way. 


G Compiled from representative instruction papers of the American School of Correspondence, it embodies the teach- 
Everything is explained in a plain and easy man- 


the building and re- 


ings of the foremost experts in shop-work throughout the country. 

ner, especially designed for home study. @ To the man already working in the shvp, it will be the means of 

securing promotion—to the man whose work has become distasteful, it will provide the opportunity for a 
change to more congenial employ ment. 


ORDER NOW AT HALF PRICE 


For thirty days only 


REDUCED from $24.00 to $12.00 


NO ADVANCE PAYMENT REQUIRED: complete set sent express prepaid on receipt of coupon. Send $2.00 within five days and $2 00 
a month thereafter until the special price of $12.00 1s paid. We will send for the books at our expense if you decide not to kee p them 
> WE EMPLOY NO AGENTS, as we believe our books will best demonstrate the superiority of the instruction methods of our school 
PARTIAL TABLE OF CONTENTS 





' —-. 
American Editor-in-Chief - 


/ 
Schoo! of S HOWARD MONROE RAYMEND, B.S. 1%) "32 Mehine: Hardening, Hiren Cua 
Correspondence, Dean, Armour Inaitte of Techastege ‘ieee 
Chicago. 4 : : VOL UL. Gas and Oil Engines 
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» Modern Shop Practice Y 2,000 ENGRAVINGS, BOUND IN \) MOROCCO ma agement of Dynan 
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ELECTRIC SHAKER 





HANNA RIVETERS 


Will show you a Saving in 
Only Practical Pneumatic - Labor of from 
Method ot . wae “as 
. ° se . . —_ = 
Driving Tight Rivets es e: 10-15 PER CENT. 
Due to the : over any other method. 


POWERFUL MECHANISM 
pedir ie | INVESTIGATE 


HANNA RIVETER MOTION, 








AIR SHAKER. FOR RIDDLING FOUNDRY SAND 


Will show larger returns on the investment than 





820 Elston Ave., Chicago, Ill any other machine for foundry use. 








DDADAAR DADA Aan AnAN 
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. The ‘“‘Reece’’ Stamp 

=a ‘s ‘ove Means ‘‘Reece’’ Qual- 

. , ity Which Means The 
Best. 





Reece products stand for accuracy, quality 
and economy. ‘They represent the finest 
materials, the most skillful workman-hip and 
the greatest durability of any like tools on 
the market. 
“REECE IMPROVED SCREW PLATE, It matters not whether you purchase 
Reece I aps, Reece Dies, Reece I ap 
WITH ADJUSTABLE GUIDES. , Wrenches or any other Reece Tools, for as 


long as they bear our name you’re safe. 


It will pay you to write for a catalog and 





keep it on file. Then whenever you want 
quality tools at reasonable prices you'll 
know where to look for them. 


The E. F. Reece Co., 


10 Wells Street, 
Greenfield, Mass. ': 


New York Store, 101 Reade Street 3 
* Frank Van'Blarcom, Manager. 

















EF. REECE Co 
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Simplicity, Durability, 
Versatility And Speed 
The Mueller Patented Radial Drill 


m inlay 
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The keynote of the success of The Mueller Patented Radial Drill is its absolute simplicity and pains 
taking regard to make things easy for the operator. For instance, ONE HANDLE suffices for a 
number of operations; it starts, stops and reverses the spindle, and raises and lowers the arm. The 
Drill is under complete control at all times and there are no intricate parts to confuse and get out of order. 

Then consider this point—when the spindle is xe/ dusy the lower driving shaft is the ONLY part 
moving; hence the drill cannot wear cu'—it ts practically indestructible, 

It takes but FOUR SECONDS to change to any of its 16 speeds without stopping the machine. 
Seven feeds are obtainable and a strong one-piece, non-revolving column absolutely prevents vibration, 

We want to tell you the other good points which make this drill such a profit: producer and 


wonder-worker. Write for particulars 


The Mueller Machine Tool Co., 


Cincinnati, Ohio, U. S. A. 
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The best practical test of hack saw efficiency and merit is the test of comparison. 
Try a “Starrett” and several other high grade saws on the same piece of 
metal, under exactly the same conditions. You'll find that the “ Starrett’’ 
cuts faster, cleaner, smoother and with less pressure than any of the rest. 
Starrett Hack Saws are made of specially selected steel; the teeth 
have square cutting points and every tooth cuts. They last 
longer too—you can prove that by the test of time. Ask for Cata- 
log No. 18C describing our full line of fine mechanical tools. 


The L. S. Starrett Co., “075 


NEW YORK, CHICAGO, 
132 Liberty Street. 18-20 W. Randolph St. 


LONDON, 185 Queen Victoria St., E. C. 
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The Starrett Time-Saving 
Quick Adjusting Micrometer 


This is a tool which the mechan- 
ical world has been seeking for 
years. After long study and much 
experimenting we have at last pro- 
duced a micrometer which can be 
instantly opened or closed to any 
point within its capacity. And this 
is done without impairing it accur- 
acy or sensitiveness in the slightest 
degree. Forty complete revolutions 
of the screw are required to open or 
close an ordinary one-inch micro- 
meter its full length, taking approx- 
imately 20 seconds. ‘This time is 
practically all saved by the use of 
our new tool. 




















To operate the micrometer it is only necessary to press with the finger 
against the end of the plunger. This immediately releases the nut, disengaging 
it from the screw, when any adjustment within an inch may be instantly made. 
Releasing the pressure, the nut instantly engages the screw, when fine adjust- 
ments may be made in the usual way. 









The micrometer also has our patented sleeve and new lock nut, as well as 
the ratchet stop. 
It willat once be recognized as a distinct advance in tools of this class; in fact 







it is in a class by itself. 
No. 204, for measurements by thousandths up to one inch, has ratchet stop 
and lock nut. It sells for $10—in a leatherette case, $10.50. 







No. 205, for measurements by ten thousandths up to one inch, has ratchet 
stop and lock nut. It sells for $11—in leatherette case, $11.50. 






Both will be sent with case unless otherwise ordered. 





Send for catalog 18-C describing our full line of fine mechanical tools. 






= 
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The L. S. Starrett Co., 


Athol, Mass., U. S. A. 
















THEL S STARRETT CO ~ 











7.4375 = 23 .7187 
5625 \AIBL.MASS.USA oo” 55) NEW YORK, CHICAGO, 
11.6875 27 8437 
e755 ees ote Se 132 Liberty Street, 18-20 W. Randolph St. 
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LONDON, 185 Queen Victoria St., E. C. 
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India Oilstones 
Guarantee Satisfaction 


Durable - Uniform Grit - Fast Cutting 


The tiger head trademark is significant of the INDIA OILSTONE 


and its presence guarantees satisfaction to the user. India Oilstones 
g 


ure especially famed for DURABILITY, FAST CUTTING and UNI- 
FORMITY. They will cut metals on which files will slip. 

A composition stone so perfect in makeup and all good working 
points that your only regret after trying it will be that you did not 
know of it sooner. 


Secure one now and so let us prove our statements. Remember, every 


stone is guaranteed. You cannot lose. A sure investment 


Pike Manufacturing Co., Pike, N. H. 


Selling Agents. 


Norton Company, Worcester, Mass. 


Manufacturers. 
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National Iron Filler Cement 


Repairs Defective Castings. 


You can take a casting that comes out of the sand marred by 
cracks and blow-holes, mix up some Of this cement with water, 
force it into these unsightly places with a putty knife, and in 
20 hours it will set as hard and strong as the iron itself—it be- 
comes a part of the iron. When machined over you can not 
tell where the Iron Filler was put in. It matches the iron in 


color and never chips out. 


Ask for sample 109-B. 


The S. Obermayer Company, 


Cincinnati Chicago Pittsburg 


Manufacturers of 
“Everything you need in your foundry.”’ 
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Here is our Precision Bench Lathe No. 3 together with 
the Slide Rest and Milling Fixture. Longest distance 


SS between centers is 20"; swing is 8" over bed. Bed is 36’, ) 

: of special form, with extreme rigidity. Form allows | 

a clamping various attachments without cramping or dis- oe a 
torting metal. For fast, accurate work this lathe is a 





Send for the descriptive catalog. 


B. C. Ames 
& Co., 


wonder. 





Mass. 











ADAPTED FOR A VARIETY OF USES IN 
MECHANICAL AND ENGINEERING LINE 
Ae B® SENOFORIIUSTRATEN OF 


=—7 “& @ qa _e 
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AMES 
DIAL TEST 
GAUGES - 


The Upright Fine Gauge which reads to .oo1 of an inch is of 
the rack and pinion type, making a most complete and accurate gauge 
for upright measurement of watch material and other similar work, where 





Gauge 


extreme accuracy is required. 
The Gauge Head is the same as we use in our Jaw and Upright 
gauges. It is fitted with a back suitable for attaching to any kind of 


mounting, to be used for testing or measuring for center indicator, snap 





or limit gauges, surface gauges, etc. 
Upright Fine Gauge. 

The Fine or Jaw Gauge, ‘reading to .oor of an inch, is 
of rack and pinion type, and designed to measure diameters of 
small work, as watch and clock material, or any small parts like 
wire, staffs, arbors, sheet metal, etc. Also made in Metric reading 


to .OI m. 


B. C. AMES @ COMPANY, 


WALTHAM, MASS., U.S.A. 


m. Send for special circulars. 





Jaw Gauge. 











Do You Know That 


Kalux 
Steel Hardening Solution | 


_ Will show 50 to 150% efficiency gain on all carbon steel tools? | | 





Trade Mark Reg. 48758 


Asst. Supt. 





I can see a large saving on steel bills by using your 


solution”. 

“| would specially recommend it for Drills, Lathe and Planer 
tools, and all occasions when the ordinary cutting tool will not 
do the work”’. 

Thread cutting dies on O. H. Steel, run 
with “Kalux”’ against 4 hours without’. 


7? 
a) 


hours treated 


Beg to advise that the solution has been received and same is 
very satisfactory”’. 

“It (Kalux) has shown on our tools for Steam Rock Drills a 
gain of from 75 to 100%”. 


“With (Kalux) we secure a gain of 50% using twist drills on 
a | marble work’”’. 


FREE SAMPLE AND BOOKLET 


' Gen’l Offices, Granite Bldg. 








Stromberg-Carlson Telephone Mfg. Co. 
Master Mechanic, 
Machine and Tool Designing and Process 


Improvement Dept. 


Stromberg-Carlson Telephone Mfg Co. 


Foreman Blacks mith, 


McClintic, Marshall Const. Co. 


Sprout, Waldron & Co., 
Muncy, Pa. 

Thomas Holahan, 
Rochester, N. Y 


Foreman Power Board Dept. 
Stromberg-Carlson Telephone Mfg. Co 


Metal Hardening Solution Co., | 
Rochester, N. Y. 
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The Latest, Most Valuable Develop- 
ment In Cold Metal Saw Construction 


THE LEA-SIMPLEX 


This new machine is designed to overcome all the faults found 





. . ‘ 
in the average cold metal saw. It handles all work in its i 
capacity with remarkable speed, accuracy, ¢€ase and economy 
of time. 
For instance, study the Drive shown here. Backlash is impossible; 


sprocket can be removed in half a minute, blade is PULLED 
through metal; arbor does nothing but center the blade. 


And the Feed Mechanism: 
No other is so dependable; een 
permits wide variation of feed; 
) ae gage allows operator to get 
290,00 tte. Tenatle | exact rate of feed required 


Hardened Stee! G , 7°") 
7 tsi 
















= for any job at any time. Mavate tw Oranee LT fl i 
fe There are many cther in- { SSS Ow Aa T—? 
a Re ee ae oe teresting “ valuable lea- ' fin 
Tine over of Blades Dinaete tures worth Knowing. +. je > 
ys gd8Foo, % icine ' Re) 
95 4 cops sk 
SB $ ey o (} Send for the Catalog. eS Ore 
oa oh, ~ So 3 , i’ Bi Pritt a 
Ie {4 ~~ ae eS ie BN Leeper - TH» 
Bo) PO) s+ LeaEquipmentCo. SE lows 
we ar: L $ it ’ I dh acuililail 
as arde ne 4 ¢€ S "7 Ld ™ r “~ t , / 
(Oy) mas “oe © ¥ 136 Liberty Street a ae 
‘ Sooo® so ’ bf 
Lane New York " 
The Simplex Drive. 4 Simplex Feed Mechanism. 






The Motor Drive On A Stoever 
Pipe Threading Machine 
Is Very Simple 








As all the changes of 
speed are obtained in 
the gearing of the ma- 
chine. [The same ease 
of control and opera 
tion are secured as in the 
belt driven machine, and 
= without the use of cosily 
and cumbersome con- 


trollers which are 





necessary with variable 


Our machines can be equipped with motors for Direct or Alternating current 
speed motors, 


with equal facility and economy. They can be started or stopped while 
the motor is running and all changes of speed can be mad: without stopping 
the motor. Ths type of machine has the highest econo ny greatest ’ 
a — B * , : We Use A Constant 
output, and greatest convenience of location Our machines are made in 10 Speed Motor. 


sizes to handle pipe from 4% in. to 12 in. 














THE STOEVER FOUNDRY AND MANUFACTURING COMPANY, 


Specialists In Machines For Threading And Bending Pipe. 
MYERSTOWN, PENNSYLVANIA. 
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“Plurality Die’ Bolt Cutters 
Are Simple And Practical 


Their keynote of success is their absolute ireedom from complicated 
devices, their substantial construction, and their great convenience 
in operating them. They are adapted equally well for cutting mis- 
cellaneous bolts of various sizes, or large quantities of small variety. 
No gearing is exposed and every detail regarding their make-up 
is designed to withstand the most severe usage to which a machine 
should be subjected. The expeditious manner in which work can be 
handled and the high efficiency speaks for itself in these Bolt Cutters. 








These 3 Cutters 
Do the work of 48 Cutters 
used in ordinary machines. 








That's ONE of the big features shown in ‘‘Plurality Dies’’, Each 
cutter has from 8 to 12 dies, or cutting points depending upon the 


size thread they are to cut. Thus it is not necessary to have a large 
number of pieces—as is the case with ordinary bolt cutter dies, Then 
consider the Head. Its construction allews cutting points to be in- 


stantly changed without removing dies, adjustments are easily and 
quickly made while machine is running and it opens automatically or 


by hand. 


Oar new Catalog is yours for the asking. Write today. 


Mummert, Wolf & Dixon Company, 


Hanover, Pa., U. S. A. 






































AGENTS—Manning, Maxwell & 
Moore, New York City, Phila 
delphia,Chicago, 111, Pittsburg, 
Pa. ,Cleveland,O., Boston,Mass. 
Birmingham, Ala., Mexico City, 
Mexico Henshaw, Bulkley & 
Co., San Francisco, Cal. Thr 


The Plainer the Planer 
the Fewer Repairs 











° > Calwell Bros. Co., Seattle,Wash 
This Woodward & Powell Planer | cn 2 an aie 
has every attachment that increases | ee 


man Haelbig, Germany 


a planer’s producing value, but not 
one unnecessary part. 

We want to tell you all 
about it—may we? 


Woodward & Powell 
Planer Company, 


Worcester, Mass., U. S. A. 


= 
ee 


and Austria 






36" x 36" STANDARD PLANER 
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Thirty-Inch Boring and Turning Mill 
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Our Smallest—Swings 


32” in diameter, 1514” under the crossrail. Eight changes of speed. All 
geared feeds, 20 changes m both vertical and horizontal. Cuts 10 


threads, ranging from 6 to 20 threads 
to the inch. Net weight 5900 Ibs 


Builders of a complete line of Boring Mills, Radial Drills and both Vertical and Horizontal Mul 
tiple Spindle Drills. See following six pages 


BAUSH MACHINE TOOL CO. 
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Sixty-One-Inch Boring and Turning Mill 





62” in diameter, 51” in height under 
and 


Capacity 2 
Fifteen chang or feed, both vertical 
\ i between our 


Intermedi sizes 


Built for Business 
ind 61 


Our Largest 
Power Rapid Travers: 
30° 


Every pound necessary 


1 both Vertical and Horiz: 


changes of speed 
Weight 25,000 lbs 
and 41’ 
of a 
Drills. See 


SPRINGFIELD, MASS., U. S. A. 


tions 
’ light 
line of Boring Mills, Radial Drills an 


42” and 51”, 


Builders complete 


following five 


pages 


tiple Spindle 


Boston, 


Selig, Sonnenthal & 


AGENTS :—Manning. Maxwell & Moore, New York, Chicago, Philadelphia, 
cuse and Birmingham. DeFries & Cie, Akt. Ges., Dusseldorf, Berlin and Milan. 
Stockholm. Alfred H. Schutte, Brussels, Takata & Co., Jcepan. 
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Five Foot Belt Radial Drill 














OOOO ROE K 4GSC OD ION 











Our Smallest—Drills to the center of 146”. Powerful, quiet running. Weight 14,000 Ibs. Also built 
in a 7, 8 and 9g ft. sizes. 

Builders of a complete line of Boring Mills, Radial Drills and both Vertical and Horizontal Mul 
tiple Spindle Drills. See following four pages. 


BAUSH MACHINE TOOL CO. 
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Ten Foot Motor Driven Geared Radial 
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of our Largest Ones—Drills to the center 227 10 ft. arm. For Drilling 
It speaks for itself. Other sizes 5 ft. arms to 14 ft. arms 
of Boring Mills, Radial both Vertical and Horizo1 
Louis, Detroit, Syra 
Tillquists 


One 
Weight 50,000 Ibs 
1 complete line 
following three pages 
Pittsburg, St 
London Hugo 


ping. 
Builders of 
See 
& Co., 


tiple Spindle Drills 
SPRINGFIELD, MASS., U. S.A. 
Manning, Maxwell & Moore, New York, Chicago, Philadelphia, Boston, Cleveland 
DeFries & Cie, Akt. Ges., Dusseldorf, Berlin and Milan Selig, Sonnenthal 
Brussels, Takata & Co., Japan 


AGENTS: 
cuse and Birmingham. 
Alfred H. Schutte. 


Stockholm. 
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Drill 


This is only one of 
our 20 or more 
different 

sizes. 
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Why not drill all your holes 


at the 
cent., besides getting out your 
apping with all 1 


Builders 


tiple Spindk 


same 
work so mucl 
— simultaneously 
of a complete 
Drills See 


time it takes to drill one and cut your pay roll 50 to 95 
quicker. This machine can also be ¢ 


arranged for Tapping 
line of B 


ring Mills, Radial Drills and both Vertical 
following two pag 


and Horizontal Mul 


BAUSH MACHINE TOOL CO. 
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No. 46 Multiple Spindle Drill 
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drills on maxi 


pped 


for 1 
drill 


spindles 


of the 


illust 


minute 


ul Larg¢ (ones \lachine 
40". Speed 65 ft. per Equi with o1 
latest oiling device for oiling each 


Cut sl table, arranged to run 


mum drilling 
spindle independent! 


ows swiveling top 
30,000 Ibs 
We 


Drop us a 


tell le 


vi 


Glad to give 


and not 


take 
better 


could 20 pages more 


still 


line, or come and set ’ experien 
this business 
Builders 


Spindk 


in 
Radial Drills ntal Mul 


Mills, 


See 


Boring 


of 
bulletins 


of 
Drills 


SPRINGFIELD, MASS., U. S. A. 


Cleveland, Pittsburg 
Sonnenthal & Co 


a complete line 


Ask for the next page 


tiple 


St. Louis, 
London Hugo 


Soston, 


Sel 


lig, 


Manning. Maxwell & Moore, New York, Chicago, Philadelphia, 
DeFries & Cie, Akt Dusseldorf ferlin and Milan 
Schutte, Takata & Co., Japan. 
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Double Head Horizontal Drill 
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Chis cut shows our Latest —A new departure in drilling work that you will hear about later 
Heads are made either circular or rectangular Almost any number of spindles for any size drills up to 
1¥2" in diameter. Net weight of machine shown in cut 20,000 Ibs 


Builders of a complete line of Boring Mills, Radial Drills and both Vertical and Horizontal Mul 


tiple Spindle Drills. See preceding six pages 


BAUSH MACHINE TOOL CO., Springfield, Mass., U. S. A. 


AGENTS Manning, Maxwell & Moore. New York. Chicago, Philadelphia, Boston, Cleveland. Pittsburg, St. Louis. Detroit, Syra 
cuse and Birmingham. DeFries & Cie, Akt. Ges., Dusseldorf, Berlin and Milan. Selig, Sonnenthal & Co.. London Hugo Tillquists 
Stockholm Alfred H. Schutte, Brussels, Tatata & Co.. Japan 
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Two Tools In The Same Cut 
Means Double The Work 


That’s one big advantage in using the Hurlbut Patent Cutting-off and Centering 
Machine. It enables you to multiply your output by two and yet add very little to 
the power. 






Each tool acts as a rest for the other, and helps relieve the strain and leverage 
chucks and bearings. One presses up, the other down, and our tool blocks hold them 
square and insure a true, accurate shearing cut that means profits. 


The Accelerated Speed Means 
A Vast Saving In Time 


Here’s a brief history of the action. The speed of the main spindle increases as the 
cutting tools approach the center, thus giving a constant maximum cut. This accelera- 
tion is gradual and regular, and compensates for the decreasing diameter of the stock. 


We want to tell you about the large capacity of our machine, the PATENT BELT 
SHIPPER, independent of friction, the Patent Receptacle for chips and oil, etc. 


Write for details—we'll send the descriptive matter. 


HURLBUT-ROGERS MACHINE COMPANY, 


SOUTH SUDBURY, MASS., U.S. A. 













FOREIGN AGENTS—England: Chas. Churchill & Co., Ltd London, Birmingham, Manchest Glasgow and Newcastle- 
on-Tyne. Germany: Schuchardt & Schutte, Berlin and Vienna, Stockholm and St. Vetersburg Alfred H. Schutte, Brussels, 
Cologne, Paris, Milan and Bilbao. France: Glaenzer & Perreaud, Paris Hi. W. Petrie, Toronto, Canada 
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THE BILLINGS 








NCLE SAM is now using at his Arsenals nearly one hundred of our Model “B” Im- 
proved Drop Hammers, and he generally buys the best. We make hammers from 400 
pounds to 5000 pounds. We also manufacture the latest patterns in Trimming Presses, Im- 
proved Hot Saws, Heating Furnaces, Annealing Furnaces, etc., and we will be pleased to 
estimate on furnishing your Forging Plant complete. 
@ Our Machinists’ Tools have been known the world over for the past thirty years. 


for our catalogues. 


Send 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN., U.S. A. 
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The B. & S. IMPROVED SPRING 
STEERING CONNECTION 


MADE FOR 1% INCH BALL 
(Patent applied for) 


In addition to our Models B& C, we are putting out a spring steering connec- 
tion of entirely new design, as shown in the cut. By its use vibration is reduced 
to a minimum, and its construction is such as to prevent the possibility of its 
becoming detached from the steering post arm. This important feature makes it 
the safest and most reliable attachment of its kind on the market. Write to us 
for further particulars. Also ask for our latest catalog of auto forgings and tools. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONNECTICUT. 
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Why Buy Three Gear Cutting Machines Of The So- 
Called Rotary Type When Two Gear Shapers 
Would Do Every Bit As Much and Better Work 


Capital invested is not th: 
only consideration, there are floo: 
space and operators to be con 
sidered. The Gear Shaper has cut 
in half the cost of gear cutting i: 





so many shops that we feel confi 
dent it would save you money 
How much, we could tell by seeing 
your prints or blanks. Compari 
son of Gear Shaper time with you: 
present time would be of interest 
even though you are not at 
present in the market. 


There are many reasons for 
the efficiency of the Gear Shaper, 
among which are: 


Sufficient rigidity throughout 
to meet the requirements of mod- 
ern high speed steels; 


Face plate system of holding 
work, which means extreme 
rigidity, the blank, the spindle 
and the arbor being practically 


one piece; 


Generating cutter which has 
several teeth in operation at one 





time; 


Planing cutter which travels face of blank only; compare this with the waste travel of the milling cutter; 
Top rake of cutter which makes it particularly efficient on steel; it cuts rather than scrapes; 


Ordinary work done on the pull stroke, a work support being clamped on the top of the blank so that the 


pull is transmitted directly to the saddle. 

There are many other reasons why the Gear Shaper should save you 25% to 50% on your gear cutting. 
Mail us your blue prints and we'll give you these reasons in detail as well as Gear Shaper time on each of 
your gears. 

he machine shown herewith has a capacity of 36” pitch diameter, 5” face, 4 diametral pitch on spur 
gears. This model also cuts internal gears. Ask for information regarding the smaller model machine for 


spur gears. 


See opposite page regarding the Gear Shaper generating cutter. 


The Fellows Gear Shaper Company, 


23 Pearl St., Springfield, Vermont, U. S. A. 


FOREIGN AGENTS—Henry Kelley & Co., Manchester, England. Ph. Bonvillain & E. Ronceray, Paris, France. M. Koye- 
mann, Dusseldorf. Germany. Adler & Eisenschitz, Milan, Italy. White, Child & Beney, Vienna, Austria The C. & J. W. Gard- 
ner Co., St. Petersburg, Russia. 
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The Principle Involved In The Gear Shaper Will Be 
Understood By A Glance At The Cut Below Which 
Shows The Planing Cutter And A Partially 


Cut Blank. 


It will be understood that while planing, 
the cutter and the gear are in mesh like a pin- 
jon and gear in actual operation As _ this 
cutter is a generating tool, it is correct for any 
number of teeth, and therefore only one is 
required for each pitch. Consider the saving 


in cutters alone to say nothing of quality. 


As regards the accuracy of this cutter, it 
is seen at a glance that it is based on a correct 
theory and the practical end of it is taken care 
of by special machinery by which, after the 
cutter is hardened, every inaccuracy is ground 
away, and the tooth curve brought to the theo- 


retical involute. This is important because of 





the inevitable distortion due to hardening, 
which is even greater in high speed than in 


carbon steel. 


A mental comparison of a high speed steel cutter, the last operation in the manufacture of which is grind- 


ing on special machinery, with a cutter just as it leaves the hardening furnace, will be of interest at this point. 


As the Gear Shaper cutter is a planing tool and runs by the blank just enough to clear the tooth, it cuts 
a large variety of work not practicable with the rotary cutter. Why make the triple gear, for example, in three 
pieces or the internal in two pieces, assembling after cutting them ? This means much additional cost and 


poorer gears than when the blanks are made solid and planed on the Gear shaper. 


The smoothest running gears in use today are cut by the Gear Shaper with the cutter described above, at 


a saving of 25% to 50% in cutting time, for reasons mentioned on opposite page. 


Ask for New Book, *‘The Stub-tooth Gear” 


The Fellows Gear Shaper Company, 


23 Pearl St., Springfield, Vermont, U. S. A. 


FOREIGN AGENTS—Henry Kelley & Co., Manchester, England Ph. Bonvillain & E. Ronceray, Paris, France M. Koye- 
mann, Dusseldorf, Germany. Adler & Ejisenschitz, Milan, Italy White, Child & Beney, Vienna, Austria The Cc. & J. W. Gard- 
ner Co., St. Petersburg, Russia. 
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Pattern Shop 


AMERICAN 
UNIVERSAL SAW BENCH 


with half circle protractor and cross graduated sector by means of which angles 
are cut from measurement instead of calculating them. A great time saver. 





AMERICAN WOOD WORK 


Executive Offices: 
SALESROOMS: New York, West Street Building; New Orleans, Canal-La 
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Machinery. 


AMERICAN 


36" Clement Band Saw 


with web wheel—table tilting 45° 
to the right and 5° to the left, 
patent tension strain for different 
width saws—Mohawk Band Saw 


Guide, Etc. 


Are you paying the same 
careful attention to your 
Pattern Shop Machinery as 
you are to the others ? 


Why not eliminate con- 
siderable of the hand work 
—now necessary ? 


We can show you where 
you can save time and 
money. 


Investigate—It is up to 


you. 


For particulars, address 
salesroom nearest you. 













-IING MACHINERY CO., 


Rochester, N. Y. 


Bank Building; Rochester, 591 Lyell Avenue; 


Chicago, Fisher Building. 
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POTTER @ JOHNSTON 


MANUFACTURING AUTOMATICS. 


Made in a variety of combina'ions and suitable for handling AUTOMATICALLY all classes of work from castin 
forgings and the bar. 





84%xl6 MANUFACTURING AUTOMATIC. Triple geared automatic change speed head, heavy cross slide, 18- 
inch convertible 2 and 3 jaw scroll chuck, single back facing attachment, oil-pan base, change gear feed, 54,- nch spind| 


with 4%-inch hole. 
A DAY’S PRODUCTION 


From four (4) MANUFACTURING AU TOMATICS, operated by one attendant and an assistant 
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I'wo hundred and forty (240) pieces, varying in diameter from 15§ inches to 12% inches. 


Let us have blue prints or samples of your parts for estimate. 
Remember by the POTTER & JOHNSTON METHOD several cuts are taken simultaneously by the turret, cross slide 
and back facing cutters, thus producing the parts with extreme economy. 


POTTER @ JOHNSTON MACHINE COMPANY, 
PAWTUCKET, R.I., U.S.A. 
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24-inch Universal Shaper- 
BELT DRIVEN. 


PLAIN POWER ELEVATING TABLE. 
POWER DOWN FEED ON ANY ANGLE: 


AUTOMATIC FEED STOP. 


GRADUATED COLLARS ON TOOL 
HEAD and TABLE FEED SCREW. 


GRADUATED SWIVEL VISE. 





For general manufacturing purposes and 


heavier range of work. 


Machines are 


STRONG RIGID POWERFUL 


WRITE FOR NEW CATALOG 
JUST OF! THE PRESS. 
Mighty interesting and instructive 


Offices and Representatives: 


Paris Office, 78 Avenue de la Grand 

Armee, J. Ryan, Manager New York 

iffice, 114 Liberty St.. Walter H Foster 

lanager. Cleveland Office, 309 Schofield 

suilding, W. E. Flanders, Manager Chi 

le go Office, 933 Monadnock Block Foreign 
gents: Chas. Churchill & Co., Ltd., Lon 

m, Birmingham, Manchester and New 
istle-on-Tyne, England, and Glasgow, 

otland. A. H. Schutte, Cologne, Brus 

+ ls, Liege, Milan, Barcelona Schuchardt 
Schutte. Berlin, Stockholm, Vienna, St 


tersburg 





POTTER @ JOHNSTON 


UNIVERSAL SHAPERS. 


Standards of Efficiency 


Two Sizes—15 and 24-inch Stroke. 


15-Inch Universal Shaper. 
MOTOR DRIVEN. 


Constant speed motor employed and six 
(6) changes of speed obtained through 


gearing by movement of shipper lever. 
SWIVELING TABLE with AUXILIARY 
TILTING SIDE. 


POWER RADIAL FEED FOR PLANING 
INTERNAL CURVES. 


POWER DOWN FEED ON ANY ANGLE. 
AUTOMATIC FEED STOP. 


GRADUATED COLLARS ON TOOL HEAD 
and TABLE FEED SCREW. 


GRADUATED SWIVEL VISE. 


This combination will 
be found extremely well 
suited for die work and 
tool making, also the 
repair shop. 














304 AMERICAN MACHINIST November 7, 1907 


(§) 








The Starters in our New Line. 


We are in the book business in earnest now. We are going to 
make better books—mechanically and in text. We can sup- 
ply any book in print. 


Grinding and Lapping, Tools, Questions and Answers from 
Processes and Fixtures by Joseph V. the AMERICAN MACHINIST 
Woodworth, author ot “Dies,” compiled by Frank Richards. 420 
“Punches, Dies aad Tools,” “Ameri- _ pages, 5x7, $1.50 postpaid. 


can Tool-Making and Interchange- s 
able” Parts, etc., etc., 200 pages, 6x9, Lhings that are Usually 


cloth, fully illustrated. $2.00 postpaid. Wrong by Prof. John E. Sweet. 
Precision Grinding by H.Darby- 52 Pages, 5x8, 50 illustrations. $0.50 

shire. 6x9, cloth, fully illustrated, postpaid. 

$2.00 postpaid. Dimensions and Weights of 


Steam Turbines by Lester G. Pipe and Fittings, 11x8, $o 50 
French. 340 pages, 6x9, cloth, fully postpaid. 
illustrated. $3 00 postpaid. Manufacture and Properties 
Practical Planer Kinks by Car- of Iron and Steel by Harry 


rol Ashley. 80 pages, 5x8, 34 illus- | Huse Campbell. Entirely revised in 
trations. $1.00 postpaid. 1907, 641 pages, 6x9, cloth. $5.00 


. postpaid. 
The Design and Construc- 
tion of ao by C. F. Smith, F. Tulley’s Handbook on Steam 


A. Halsey and others. 70 pages, and Electrical Engineering, 
9x12, fully illustrated. $3.00postpaid. leather, $3 50 postpaid. 


Some of the Books Under Way. 


Screw Machines, by C. L. Good- The Hill Kink Books, 
rich and F. A. Stanley. Compiled by F. H. Colvin and F. A. 


Tool Work, by C. L. Goodrich Stanley, ' 
and F. A. Stanley. Including the following: Press 


. , Tool Kinks—Jig and Fixture 
Millwright Work, by James F.  Kinks—Repair Kinks—Milling 
Hobart. Machine Kinks—Drawing 


Broaches and Broaching, by ao oe. Pha 





Joseph V. paaiataiens Screw Thread Kinks—Tool 
Gages and Gaging Systems, Making Kinks— Pattern-Mak- 
by Joseph B. Woodworth. ing Kinks. 


These are but a few of the things that are promised for an early date. If 
you are interested, send for information about them. 


Send for our 168-page book catalog. All of the books of all publishers. 


HILL PUBLISHING COMPANY, 


6 Bouverie St., London,' E. C. 505 Pearl St., New York. 


AMERICAN MACHINIST — POWER —:;THE ENGINEERING AND MINING JOURNAL. 
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A Complete Line 2's" to 8 feet, Plain, Half and Full Universal Belt, Speed Variator or Motor Driven. 


Our 


Specialties 


Turret Machinery 





All Sizes and Styles for Brass, Iron and Steel Work. 


DRESES MACHINE TOOL COMPANY 


CINCINNATI, O., U. S. A. 
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Morse 
Chain 
Drive 
Will 
Save 
You 
Money 


Send for our Chain Drive Catalog No. 7 


Morse Chain Co., 
Ithaca, New York. 


Licensees for Great Britain and Europe: The Westinghouse 
Brake Co., Ltd., 82 York Road, Kings Cross, London, N. 
























Convert Your Hand Cranes 
Into Power Cranes. 


This is easily done with the Y & T Portable Electric 
Hoist. It is a perfect balanced hoist with single point 


suspension and may be hooked into any type of ex- 

















isting crane. 
The picture shows an old gantry crane in a structural 
yard equipped with a 4-ton hoist on motor driven 






trolley with trailer cage for the operator. This takes 






the place of an expensive power crane and gives quick, 







efficient service at low cost. 
The hoist may be operated by any workman of 













ordinary intelligence. It is built to withstand un- 






favorable conditions of installation and operation and 





while the better for careful attention, gives reliable 





service with little care. 








We mail on request pictures 
showing typical chain block 
and electric hoist installations. 


The Yale 2 Towne Mfg. Co., 


9 Murray Street, New York. 
FOREIGN WAREHOUSES:—Pairbanks Co., London and Hamburg’ 
Fenwick Freres & Co., Paris. Alfred H. Schutte, Koln a Rh. .. WwW. 
Horne, Yokohama, Japan. 
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afford 


Diamonds 






when better dressers 


are cheaper? 
THE DIAMO-CARBO 















The Emery Wheel Dresser will dress 
wheels more perfectly than any black 
diamond, and unlike the diamond will 
continue to work perfectly to the very 
end. 

We will send one on trial for 10 days 
—if you don’t like it don’t pay for it 
—-send it back. 

Shall we mail you a booklet? 


Desmond-Stephan Mfg. 
Company, 
Urbana, Ohio, U. S. A. 




























PRICES 

No. 1 8” long, $5.00 
No. 3. 10” long, $3.50 
No. 5. 12” long, $4.00 
F. O. B. your factory. 


















As Good As It Looks 
And Better Than The 
Best Of Other Makers. 


It is Rogers Shell Reamer with adjust 
able tool steel blades. 


Easily expanded to compensate lor 


wear. 


Six totwelve cutters unevenly placed. 
Cutters fitted into dovetailed slots. 
Bottoms of slots are inclined planes. 
Driving cutters up these inclined planes 
toward the shank increases cutting diameter. 
Cuts smoothly, cuts easily, cuts to the 
bottom. 


Catalog ? 


The John M. Rogers Works, 
Gloucester City, N. J., U. S. A. 


ts: Chas. Churchill & ¢ London, E, ¢ C. W. Burton, 
Sonnenthal & Co., London E. ¢ 
»., Dusseldorf, Germany 


Foreign Agen 
Griffiths & Co., London, E. ¢ Selig 


V. Lowener, Copenhagen, Denmark. Defries & ( 
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Our Spring Winders are in Daily Use in 
Thousands of Up-to-date Shops 


AND THEY WILL EARN 
THEIR COST IN ONE 
DAY’S USE ° ‘- # 


This is the only Spring Winder ever produced that will accurately and mechanically wind any size spring, from 
the very finest up to,the largest, any diameter, and any desired length, either compression, extension or torsion. No 
wire wasted. Winds tothe last inch of stock. Can be used with either a lathe, drill or vise. The tool is designed 
to support the arbor. 

FO TWO SIZES 
yee i Capacity of sma!l size up to 
3/32 in. wire. Price $1.00 


a 


> 
rrr rrrTrTF Ft ee. rrr rrr rrr se ee ee 


Capacity of large size up to MAE. So 
3/16 in. wire. Price $1.50 aeinebiege 








Remington 
Tool and 
Machine 
Company, 


a a Ee Oe 


7 


Boston, Mass. 
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YOU GAN ADJUST THB GAP TO 
SUIT THE JOB WITH THISLATHE 


You can almost double the distance between centers by ex- 
tending the top portion of the bed, without impairing the ac- 
Four Sizes. | Curacy or rigidity. Harrington’s Extension Lathes are superior 
xinandsein | to Other dn og for other lathes lack the range and adaptability. 
eeu Be If you would increase the earning power of your repair and 
sa jobbing departments, the cue is—“‘install Harrington’s Extension 
Lathes.”’ Let us go into the subject together. 


EDWIN HARRINGTON, SON « GO., Inc. 


PHILADELPHIA, PA. 
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| Want To Cut Cost Of Labor? 


W ith several machines running with the prop- 
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Superior 


Lathes | 


FOR 


Manufacturing 
OR 


Tool Room 
Purposes. 


Simple 
Construction. 


Accurate 
Results. 


FURTHER INFORMATION GIVEN IN CIRCULAR L. 


FLATHER & COMPANY, ‘'nc., 


NASHUA, N. H. 





er jigs, the same amount of work can be done 
with half to one-fifth the cost of labor, according 


to the number of machines used, that can be 


done with ordinary drill presses, 


The Sibley 2 War- 


durability. 
Let us tell you all about it. Write. 


) Sibley Machine Tool Company, 


South Bend, Ind, 


New York agents for export: Markt & Co., Ltd., 193 West St. 


Hamburg: 5 Pickhuben. Paris: 107 Avenue Parmentier. 
London: 25 and 26 Shoe Lane, Bailey-Smith Machinery Co., 
Holborn Circus, E. C. San Francisco, Cal. 





"Ni]] 


is built with all the latest improvements and is 
especially valuable to the manufacturer require- 
ing a powerful drill that will handle a large 
amount of work ata small cost. It is as easy 
to operate as a light drill and has a remarkable 
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Monarch 
Emery and Corundum Wheels 





9 “as 
Wi Monarch Corundum Wheels are 
Y Fe ra the most economical of all abrasives. 
Y le Aw SS. They do more and better work, and 
#) \\ last longer than any other grinding 





| wheels. 


ALL sizes and ALL face-shapes, 
for ALL makes of machines. 


If you use a Sellers No. 1 or No. 
2 Tool Grinder, we have special 


fl vitrified wheels that you’ll want to 
/* know about. 





instead of building them on cast-iron centers, we use aremovable center and 
make our wheels to fit it. 

This makes it unnecessary to return the centers when new wheels are needed, 
insures perfect adjustment, prevents the wheels from coming loose, and results 
in greater efficiency and economy. 

No matter what make of machine you have or what kind of grinding you 
have to do, there is a Monarch Wheel that will meet your requirements, and 
do your work better and quicker than it was ever done before. 

Only the very best quality of emery and corundum is used, and it is bonded 
together with a material that gives the greatest strength in texture and insures 
the longest wear. 

Monarch Wheels are made not only with various face-shapes, but special 
wheels are made for use on different makes of machines. 

Every wheel is subjected to a thorough test before shipping and is fully 
guaranteed. 

We also furnish all sizes of bench and floor grinders, and make a specialty of 
designing all kinds of special grinding machinery. 

Write for catalogue B which shows the large variety of Monarch Wheels 
and tells about their uses. 


Monarch Emery & Corundum Wheel Company, 


Camden, New Jersey. 
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‘THE Stanparp Toor (os Taps 
| 
| Accurate, Durable, Fast, Clean Cutting 
| CLEVELAND, OHIO . and . 94 Reade Street, New York 
Are you troubled with the tangs twisting off your drills? 

If so, order an A. C. Combination Drill 
Chuck on 10 days’ trial and you will 
have no such trouble or expense. 

The A. C. Chuck grips both straight and 
taper shanks equally as well without 
the tang as with it. 

THE ADJUSTABLE GOLLET GO., - - - Gleveland, Ohio. 
Quality Is The Keynote 
in the manufacture of all SWAINE MACHINERY. Our 
standard sizes will probably meet all your requirements, 
if not, we make especial sizes to order promptly. 
PRESSES, DIES, and SHEET METAL WORKING 
machinery of the first grade. have the Catalog ? 
The Fred J. SW AINE nz. co. 
Largest Press Builders in the West. 
SEVENTH AND O’FALLON STS., ST. LOUIS, MO. 
SRRRRB RRRERE) ~~ Tree 
» = 
» a 
: Bradley Upright F 
— de with heads weigbi = 
: Hamme gs pounds. Each contains & to 3. mace & 
~ material than those of any other make 
C of the same rating. . 
. Their anvil blocks weigh nearly or quite double those of other HY 
x hammers. , I 
= Their output is guaranteed 25 per cent. greater than is possible . 
‘ with other hammers of same rating or no sale. a 
- More Bradley Hammers are sold each year than of all other power B 
" hammers combined, e 
w We make four styles of Belt Hammers and a line of Heating # 
- Forges. . 
= Send for circulars. - 
e 
" C. C. BRADLEY @ SON, Syracuse, N. y. % 
r Forzien Acexrs—Schachardt & Schutte, Berlin, Vienna, Stockholm, St, Petersburg. Alfred H. Schutte, = 
= - 7 Cologne, Brussels, Liege, Paris, Milan, Bilbac Buck 4 Hickman, Whitechapel Road, London. 
= Ro nena 
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16', 21"and 26' Crank Shaper. 


Prices Upon APPLICATION, 


Geo. Juengst @ Son, 
Croton Falls, N. Y. 





We do not believe in ‘‘econo- 

mizing’’ on cast iron and steel, 
where such ‘‘economy”® sacri- 
fices the strength and endurance 
of a steam hammer. 

If you will compare the Erie 
Hammer with any other make 
of same rating, you will see, as 
we claim,’ that we put. more 
weight and strength of metal 

~ at the points of greatest stress. 


than any other steam ham- 
mer builder. That's one 
reason why Erie Hammers 
do not fail. 

Full information is con- 
tained in our bulletins. 
Copies mailed free upon 
request, 


ERIE FOUNDRY CO. 
ERIE, PENNA. 















































IN STOCK 


Ready for immediate Delivery 
No. 5 WATER TOOL GRINDERS 

















This machine takes a 36" x 4" x 21" emery wheel. 
An automatic pump furnishes a plentiful supply 
of water. 

We make four other sizes of Water Tool Grinders. 


DIAMOND MACHINE CO., 
PROVIDENCE, R. 1. 





3 RNY Not Do The Same 
eet Amount Of Work 
6 With Greater 
Ease And At 
Less Cost? 


THE BEAUDRY 
CHAMPION 
POWER HAMMER 


will enable you to do 
better work in wider 
variety than any other 
of the same rating. It 


BEAUDRY &CO is cteaple. durable, 






so 















Made \ BOSTON MASS powerful, and adapted 
In 12 : = for light and heavy 
; U.S.A. railroad, machine and 

general forging. Is 





quick acting and elas- 
tic and occupies but 
small 
floor 
space— 
50 to 500 
pounds 
weight 
Rams. 


We'll 
Send 
You A 

Catalog. 









BUILT SOLELY BY 


Beaudry & Co., Inc., soston, mess. 
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Clough’s Specialties 


My Verticai Miller was originally 
designed for Blanking Dies, Die 
Sinking, etc., but the addition of 
the Slotting Machine Attachment 
makes it particularly valuable 
for cutting out any shape either 
externally or internally. 


My New Gear Cutter, here 
shown, cuts the regular B. & 8. 
Involute Gears, mills tops of 
teeth at the same time, thus 
saving turning the blanks. 


Gear and Milling Cutters. 


Small Tools. 


Single Cut Shoul 
ler Involute Bench 
Gear Cutter 


Vertical”"Miller and Slotter. } 


For Jobbing, Experimental work, 
ete My Duplex Gear Cutters 
are indispensable. They are easy 
to set central with work; cut free 
and fast. There's no shifting of 
cutters or chance of using the 
wrong one. 


My Style “B’’ Reamer has blades pa» 

fitted in dovetail slots, with bot- 

tom of slots on an incline. This 

style reamer has only one nut at 
rear end of blades. In 
case of wear it is only 
necessary to let back 
check nut and press 
blades back against 
nut. 


Write for 
Catalog and Prices. 


R. M. Clough, 


Tolland, Conn. 


Style B Reamer Duplex Gear Cutter 


TOOL REMOVING A FLYWHEEL FROM SHAFT 


Do You Want A Pull? 


THE CRANE PULLERS 


are useful for a large variety of work, such as 
driving arbors, pulling wheels off shafts, etc. 
Never does any damage to the work. 

No.3 guaranteed to stand a stress of 10 tons. 


CATALOG “M.” 


N. U. WALKER, Agent, 53 State Street, BOSTON, MASS. 














**‘YOU WANT THE BEST---BUY OF US.’’ 
S | The New 
Toggle 
Movement 


and other 





Distinguishing 
Features 


“Toledo” 
Toggle 


Drawing 
Presses 











make these the most practical, economical and 
eficient machines on the market for drawing 
stamped steel and enameled ware, stamped and 
drawn tinware snd all other articles of brass, 
copper, tin, aluminum, etc. 


BUILTIN *° 
15 SIZES 


We are in a position to make prompt deliveries 
of Presses, Shears, Hammers, Dies, Special Ma- 
chinery, etc. 


THE TOLEDO MACHINE & TOOL COMPANY, 
TOLEDO, OHIC, U. S. A. 


85 Queen Victoria St., London, England. 


167 has; a shipping weight of 45,500 lbs 
greatest depth of draw 10 inches. 
. diam.ofshell 24 . 
diam, of blank 30 


AGENTS —Selig, Sonnenthal & Co., 


Ludw. Loewe &Co., Berlin, Germany 





FOUNDRY 


ENGINEERS’ AND MANUFACTURERS’ 


Griffa Air and Water Cooled Ingot Mould 


CORE OVENS 

CORE CARS 

CUPOLAS 

CRANES 

LADLES 

FACINGS AND BLACKINGS 
AND SUPPLIES 


THE J. D. SMITH FOUNDRY SUPPLY CO., 


Cleveland Facing Mill, 
CLEVELAND, OHIO. 
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A full line of first class Milling Machines, Plain and 
Universal, manufactured by 
The Oesterlein Machine Co., 


Cincinnati, Ohio. 


LOCKERS CONSTRUCTED OF 
EXPANDED METAL & SHEET 
es 8 STEEL 


There’s a_ chain of 
500,000 Merritt Ex- 
panded Metal Lockers 
extending around the 
world. And wherever 
they are installed they 
bring marked  econ- 
omy, safety and per- 
manent satisfaction. 


The secret lies in our 
ability to construct 
lockers that are paying 
propositions. We were 
the originators of com- 
mercial Metal Lockers 
and as such claim in- 
finite superiority over 
all others. Our lockers 
are interchangeable in 
all their similar parts, 
the mesh steel used is 
impregnable and the 
locks are of special 
design. 





It pays in the end to get 
the best. Write for catalog. 


Merritt & Co., 1025 riage Avenue, Philadelphia. 


i 














The 
Masterkey 
To All 
Key- 
seating 

. And 
Slotting 





Colburn Keyseater and Slotter cuts keyseats, 
internal gears, internal ratchets, oil grooves, 
and all kinds of slotting. 


There is no better machine for this purpose. 











BAKER BROS., 


TOLEDO, OHIO, U. S. A. 


FOREIGN AGENTS—Schuchardt & Schutte, Berlin, 
Vienna, Stockholm A. H. Schutte, Cologne, Daris, Brussels, 
Liege, Milan. Chas. Churchill & Co., London, Manchester. 





for 


The Robertson Mfg. Co., Buffalo, N. Y. 


y 
HIGH CLASS 


DRILLS 


and 
Power Saws 


Prompt 
Deliveries 


12-in 
Sensitive Drills 
21-in. 
Stationary 
Drills 
24-in. 
Stationary 
Sliding 
Head 
with 
Robertson's 
U niversal 
Table 


i ar 
\ 




















Power 
Saws 
wae from 4to 
"12x17 in. 


capacity 





Write to-day 


Address above firm 


NIAGARA STREET, BUFFALO, N. Y. 
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r 
No Splinters From THIS Truck. 
















} 


Here’s an all-metal truck that will carry 


heavy loads over long distances or rough 
floors and it’s light running. Ever so handy 
for transport of work from machine to ma- 
chine or room to room, and price is reas- 
onable, too. 


Get our 52-page booklet. 


The New Britain Machine Co., 
20 Chestnut &t., « 


NEW BRITAIN, CONN. 





IF IT’S A MACHINE— 
WE BUILD IT 


IF IT’S A CASTING— 
WE MAKE IT 


and if there's a proft—YOU GET IT. 
Here’s why: 

Instead of trying to install your own 
plant and getting ‘‘head over heels’ in 
debt and trouble, the safer, surer, and 
most econom:cal way is to send US your 
blue prints and let us build your ma- 
chinery, or make your castings for you. 

No matter what your problem may 
be, we can solve it. Our machine shop 
is new and spacious; provided with the 
latest and best tools and labor saving 
devices. Our foundry is modern and 
complete. We are especially strong on 
building heavy machines. 

Give us a trial order and devote your 
time and money towards gelling dbusi- 
ness. We'll handle it a//, or any part 
thereof. 


Cell Drier Machine Co., 
Taunton, Mass., U. S.A. 




















Have 


A 
Grind- 
Stone 


At 
Home. 











Admirably adapted for grinding small tools 
used by mechanics, as well as for household 
purposes. The frame is strong and well 
made. The stone, 14 in. x 134 in., is care- 
fully selected of the proper grit to do the 
work intended. Weight, 60 pounds. 


Price, $4.50. 


Athol Machine Co., 


Athol, Mass., U.S.A. 


Send for New Catalog No. 30. 




















ARTISTIC NON-OXIDIZING 
METAL NAME PLATES 
FOR MACHINERY. 


A Good Name Plate Is A Good Advertisement. 


It's mighty poor policy to send 
out your machines bearing inferior 
name plates. 

You wouldn't furnish your sales- 
men with a cheap looking business 
card printed on cheap stock. Then 
why send forth your machine (your 
perpetual salesman) with inferior 
name plates? 

Remember your name plate on 
your machine is in reality a card of 
introduction to the stranger who 
pausees to inspect it. And it's just 


ordinary business sense to strive to 


TRADE MARK RBG. 


make a good impression and to 
present your name in as tasty manner as possible, 

Our name plates bear the closest inspection. The letters 
are bold and stand out prominent, the des gns are artistic, 


in short, we make worthy name plates for worthy machinery. 
.e- Write For Details... 


THE TURNER BRASS WORKS, 
62 PARK AVENUE, 2 SYCAMORE, ILL. 
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GLOBE TUMBLERS 


The tumbler that’s different and better in every way. Stands 


on one leg and admits of perfect control in the degree of ac- 


tion on the barrel’s contents Saves room—saves time—saves 
dirt—saves backache. New Tumbler Book FREE 


“THE SILENT PARTNER,’’ 


a magazine that has the whole literary world talking. Adver- 
tisers, editors and literary men pronounce it a “hummer” not 
a mere house-organ but an absorbing, captivating and fas- 
cinating little magazine. A sample copy FREE if you ask on 
your business letter head. 

Write for the sample copy and request the Tumbler Book. 
Address, 


THE GLOBE MACHINE & STAMPING CO., 


CLEVEt AND, O. 


976 HAMILTON STREET, 








*® HOLE“HOG.” 


This No. 28 Single Spindle 
Drill Press just drills holes 
everlastingly and then some. 

No frills at all but very heavy 
and powerful, for railroad or 
other heavy work. 





Catalog ? 


MOLINE TOOL COMPANY, 
Moline, Illinois 


AGENTS: Marshall & Huschardt Machinery Co., Chicago. Chandler & Farquhar Co., Bostor 




















A STEADY GRIND 


That’s expected ofa good 
grindstone, but the best 
of’em will wear unevenly 
in time. 

Here’s where our 


AUTOMALIC TRUING and 
GRINDING MACHINE 


does away with laborious 
re-dressing. It dresses 
off the stone in a few 
minutes, and by a simple 
operation a tool-holding 
device grindsquickly and 
evenly any beveled tool 





or knife, 


THE CLEVELAND STONE CO., CLEVELAND, OHIO. 


Branches—New York. Chicago. Boston. Pittsburg. 








We Make 26", 24", 20", 
14", 13" Drills Also, 


Write for circulars of 
our line of DRILLS. 


We are the Sole Manufacturers of 
the Mechanics No. | & No, 2 
Friction Drills, 


MECHANICS MACHINE CO., 
300 Mill St., Rockford, Ill. 











Pipe Threading and 
Cutting Machinery 


Hand or Power Operated. 


The Merrell Manufacturing Co., 


100 Curtis Street, Toledo, Ohio. 








Burke No 3. 
Milling Machine 


Well known for 
its wile range 
and rapid, accu- 
rate results. 


Circular ? 


THE 


Burke Machinery Co., 
Cleveland, - Ohio. 























The ‘“‘Mathews” Portable Cylinder Boring Bar 
Rebores Every Kind of Cylinder 


The bar is driven by a powerful train of cut 
gears, either by crank, belt or sprocket chain. 
Prices and details on request. 


HUGH MATHEWS, Kansas City, Mo., U.S. A. 








TRIPLE HEM 


STEEL SHOP BOXES 





"TRON CLAD” 


















STEEL SHOP BARRELS 


and Factory Equipment 
Ask for Catalog 26. 
The Cleveland Wire Spring Company, 


Cleveland, Ohio, U. S. A. 
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Machinist! Draughtsman! Apprentice! 


Here is a practical Machine Shop book 
that teaches all the Geometry, Trigo- 
nometry, etc., that you need—without a 
college education to understand it. 


PIERS’ MATHEMATICS 


was written by a machine shop expert 
who knew exactly what you need—and 
how to put it so that you have but little 
stady to get it. 
_ The book is pocket size and well bound 
In morocco. 

Will be mailed to you on receipt of $1. 


AGENTS WANTED. 


FRANK PIERS, 
223 N. 20th Street, Philadelphia, Pa. 


Let Us Build 
Your Machines! 





We have every facility for doing first 
class, prompt work on all kinds of 
special machine building on contract. 
We are experts on gear cutting, auto- 
mobile, pattern and punch press work 


and tools, dies, etc. Let us quote you. 





EAA ARR 
BLAIR TOOL & MACHINE WORKS, 


25 West Street, NEW YORK CITY. 














Three-Spindle 
Drill-Press No. 33 


Largest drilling capacity 5 to 8 
inch. Made with sliding heads 
which have an adjustment of 12". 


Suppose you write us forthe Des- 
criptive Drill Leaflets. 


Francis Reed Co., 


43 Hampton St., Worcester, Mass. 





The Threading Outfit For General Shop Use 
Hart's ‘‘Duplex” Bolt Die Stock Set “A” 


The dies cut free and easy, can be sharpened as easily as a chisel, 
no wrenches needed for adjustment to different thread sizes, re- 
quire no reversing when cut is finished. Circular ? 


The HART MFG CO., 20 Wood St., CLEVELAND, OHIO. 








Don’t Waste Time 
Hunting Bolts. 


Use Lang’s ‘‘T’’ Bolt Heads. 


They keep your machines always work- 
ing. No standing idle while the op- 
erator hunts up the right sized bolt. 
They hold the work more rigidly and 
with a supply for each machine to- 
gether with an assortment of studs 
(whichare cheaplymade) you can make 
a reputation for rush jobs. 


Let us send you the Circular. 


voreeg Bret G. R. LANG COMPANY, Meadville, Pa 


Case Hardened Bailey-Smith Machinery Co., San Francisco. 





LS nee scanaaannene 
YYELEZZIM MV. 
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Every Machine Shop using as 
little as 3 barrels of oila 
year will find the 


ROPER 
Centrifugal Oil Separator 


A great money saver 
Electrically Driven. Motor Wound 
For Any Voltage 
Separates oil from bolts, nuts, 
and scraps of all kinds-oil that 
would otherwise be wasted, and 
makes it as good as it ever was 

for further use. 


Send for full information. 


Incorporated 1864 


Boston, Mass. 


Founded 1845 


AMERICAN TOOL & MACHINE CO. 








A Positive 
Knowledge 


of the speeds at which your tools are running 
must be had before you can apply a remedy. 
This knowledge is best gained through the 
use of the Cut Meter, which gives all speeds 
in feet per minute instantly, without any 
rigging, fuss or adjustment. 

The details are interesting; given in cat 
alog, sent on request. 


Warner Instrument Co., 
51-59 Roosevelt Ave., Beloit, Wis., U. S.A. 
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General Electric Comp 
7 : 
Motor Starting Equipments | 
; 
| 
Separate Starting Devices vs. Panel Simplicity 
A 10 H. P. motor with General A 10 H. P. motor with General 
Electric Standard rheostat, switch Electric Standard C R133 (Type 
and fuse. UP) Panel. 
Two Ways of Installing Motor Starting Devices 
The Usual Practice involves The Recommended Way re- 
greater labor and space for in- quires but a single unit, as- 
stalling—a multiplicity of wir- sures proper connection, re- 
ing, with possibility of incor- duces fire risk to a minimum 
rect connection. and makes a neater installation. aa 








New York Oftice; Principal Office: 


44 Broad Street. Schenectady, N. Y. 


Sales Offices in 
all Large Cities. 





4 
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| General Electric Company 


~ 





Motor Starting Equipments 


Group vs. Panel 





— — — $$ —_____—_—___——, 



































A 50 H. P. motor with Genera! A 50 H. P. motor with General 
Electric Standard starting rheo Electric Standard CR137 (Type 
stat and circuit breaker. SB) Panel. 





The usual practice is good but the recommended way is}better 


because of its 
Neater Appearance 
Greater Simplicity of Wiring 
Greater Compactness of Assembly 
Greater Convenience in Installation 
Greater Certainty of Correct Connections 





















New York Office: . Principal Office : Sales Offices in 


44 Broad Street. Schenectady, N , Y. all Large Cities- 





- 
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SPRAGUE ELECTRIC HOISTS 
THE BEST HOISTS | MADE 
USED BY MORE PEOPLE 
THAN ANY OTHER HOISTS 
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HLRRER EH AE ditt 


Tis rows of projectiles 
present actual fot obtained 
th sy ot lathes of same make 
and size, working the same 
number of fours ~ ~~ 


THE 
GREAT | 
MAJORITY f- > “8 
of modern machine tools & |  — 


are driven by individual 
peste) ce) ee 

— because 

experience proves that 
the fine adjustability of 
speed and positive power 
of the individual motor 


~~ 2] INCREASES E 
on” aera 
from 30 to 50 per cent.— | 


ae 


 —<, 


ee 


—thereby decreasing cost. 


To insure the best results 
always see that you get 


WESTINGHOUSE 
MOTORS: 


SHAPER 


Write direet 


WESTINGHOUSE 
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Machine ‘lool Builders 
Specify C=-W Motors 





RISA Se 


Form I motor, 5 to 45 H.P. See Bulletin 64D. 


BECAUSE they know, from long experience that they can rely on 
the workmanship and staying power of C-W machines. 


no" 


MANUFACTURERS AND ELECTRICAL ENGINEERS : 





AMPERE, N. J. 




















07 


= / 
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Machine ‘Tool Users 
Specify C-W Motors 





BECAUSE they know that we have been applying motors to 
machine tools for more than 18 years, and are EXPERTS in this line. 





ER-WH Er 
COMPANY L & 
% 


MANUFACTURERS AND ELECTRICAL ENGINEERS 
AMPERE, N. J. 


cet 
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5 H.P. 490-1960 R.P.M. Lincoln Variable Speed 
Motor Driving 24” Shaper. 


Lincoln Motors are self contained and 
light in weight, forming a compact unit 
with any style shaper. 

They give any imaginable speed within 
their range, allowing the tool to be work- 
ed to its limit at all times on all classes of 
work. 

Put Lincoln Motors on your next shapers. 


We can refer you to some satished users 








NEW YORK v*~ “J PITTSBURG 
26 Cortlandt St. Park Bldg. 





—" HAND WHEEL 





PHILADELPHIA 
Mint Arcade Bldg. 








TURN THAT 





and watch your cutting speed change gradually 
and smoothly to the exact point desired—contrast 
this with the jumps made by moving from step to 
step ona controller which has only a limited num- 


ber of speeds. 





THE 
LINCOLN VARIABLE SPEED MOTOR 


furnishes the ideal drive for shaper service—a power- 
ful drive giving adsolute/y correct cutting speeds. 


THE LINCOLN MOTOR WORKS CO., 
CLEVELAND, OHIO, U. S. A. 











MOTORS 


for ' 


Machine 
Tools 











Constant Speed and 
Variable Speed 
Direct and Alternating 
Current 








BURKE 
ELECTRIC CO. 


Main Office and Works 
ERIE - - - = = PA, 


CHICAGO 
Maural & Co. 
New England Bldg. Fisher Bidg. 


CLEVELAND 
Adams & Downs 
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WARREN GAS ENGINES 


Horizontal Single Cylinder 
10 H.P. to 75 H.P. 








sn 





“ 
2 


Horizontal Double Cylinde 
35 H.P. to 200 H.P. 


ane 





Tandem 
200 H.P. to 600 H.P. 





Vertical 
Two, Three and Four Cylinder 
40 H.P. to 750 H.P. 





41 Installations, averaging 
over 100 H.P., sold to one 
corporation 














For Natural and Producer Gas. 
Power, Economy, Regulation and Durability GUARANTEED. 











STRUTHERS-WELLS COMPANY, 


Main Office and Works: 


Warren, Pennsylvania. 


New York Office, Pittsburg * Office, 
26 Cortlandt St. 310 House Building. 
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The Blaisdell Air Compressors 





Possess more distinctive features of 
pronounced mechanical excellence 
than any other make. The promi- 
nence of many recent installations 
affords convenient opportunity for 
comparison. 


The Blaisdell Machinery Company 


Bradford, Pa. 90 West St., New York 
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‘IMPERIAL 


MOTOR 


OISTS 


They cannot slip under load, the worm gearing between motor 





and drum giving a positive, instantaneous and automatic lock- 
ing at any point of the lift without the use of a brake. 





They are entirely free from vibration in lifting at all speeds, 
being thus adapted to the most delicate hoisting problems 
where absolute steadiness of lift is essential. 


They are built in capacities of from 1,000 to 10,090 pounds 


AIR COMPRESSORS AIR TOOLS 


INGERSOLL-RAND CO. 


11 BROADWAY 





Chicago Philadelphia St. Louis El Paso 

Cleveland onaiten NEW YORK Pittsburg me “Imperial Hoists in the Lassig plant of the 
Seattle San Francisco sutte Salt Lake Birmingham Denver American Bridge Company 
Montreal Johannesburg London Berlin Melbourne Paris This Company uses 15 of these hoists 





The triplex and back-geared features of 
the SPACKE AIR COMPRESSORS make 
them very compact and evenly balanced. 

We have many sizes, ranging in capacity 
from 1 to 100 cubic feet of free air per minute. 


Literature upon request. 


The F. W. SPACKE MACHINE CO. 
INDIANAPOLIS, IND. 


























CURTIS 
AIR 


COMPRESSOR 


“SUB BASE”’ ne A 
CURTIS & CO. MFG. CO., AIR COMPRESSORS 


St. Louis, Mo Rigid Frames, Bored Guides, Deep Subbase, Balanced Steam 
’ . Valves, Most Improved Type of Air Valves, Best of Workman- 


. on ship, Newest Design, all Parts Accessible 

A. E. Hoerman, 41 Park Row, N. ¥. These features make this compressor economical and dur- 
Ing. A. Baldini & Co., Pontedera, able. 

Italy, Italian Rep. 


Hill, Clarke & Co., Boston. BURY COMPRESSOR COMPANY, Erie, Pa. 


Baird Machinery Co., Pittsburg. Fenwick Freres & Co., Paris Drexel Bidg., Phila., Pa 
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. UNIVERSAL 
HACK SAWS 


HEN you buy Hack Saw 
Blades get 

Hack Saw Blades of quality, 
blades that will be 


why not 


serviceable; 


long-lived and __ satisfaction 


giving in every way? In short, 
why not buy the ‘‘Universal ?”’ 


These blades are as blades 


ought to be, tempered all the 
both hard 
Those who 
use them once come back for 


Shall we hear from you ? 


way thro’, and are 


and tough at once. 


more, 


WEST HAVEN MFG. COMPANY 
NEW HAVEN, CONN. 














Slack Belts 


Homestead 


These are in Carnegie Steel Co. 
Plant. 

They are 12" leather and have run slack with 
Cling-Surface since 1900. 

You can run every belt you own slack or easy, 
and pull full loads. 

Belts clean, pliable and long lived. 


Results Guaranteed. Just place trial order and 


Cling-Surface Co., 


1031 Niagara St Buffalo N Y 
Chicago Boston Etc 
Thomas & Bishop Finsbury Pavement E C 


New York 


London, 











THE BEST OF THEIR KIND 


PUNCHING, 
SHEARING, 
BENDING, 
RIVETING, 
TIRE 
WELDING 
MACHINES 
—MADE BY— 


The Lene & Allstatter Co., 


HAMILTON, OHIO. 





OVER 
350 
SIZES 
AND 
KINDS. 


BELT, 
STEAM 
AND 
ELECTRIC- 
ALLY 
DRIVEN. 


WRITE 
FOR 
CATALOG. 


CORRES- 
PONDENCE 
SOLICITED. 








PORTABLE TOOLS 


T’S a waste of time and labor to break 

pipe connections and dismantle 
steam hammer, air compressor, 
to have their cylinders bored, 


your 
engine, 
pump, etc., 
because our 


Portable Cylinder 





will bore them in position in less time than 
it takes to get ready in the old way and it 


will do it better. It works in any place 
large enough to take the piston out of cylind- 
er and may be run by power or hand. Let 


us tell you about it more fully. 


H. B. Underwood & Co. 


L. B. Flanders Machine Works 
1027 Hamilton Street Philadelphia, Pa., U.S.A. 
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CLEVELAND, OHIO F utters 


94 Reade Street, New York 
Made of Either 


Tur STANDARD TOOL Cos Milling 


Carbon or 
High Speed Steel 


























The Higley Metal Saws 


are Simple and Compact 


“Higley” design means very little floor space used. The 














Astomatic 
Friction Feed larger sizes can be located on space required by 
Detecsntte the smallest arbor driven machines. 
Stop 
Power Vandyck Churchill Company 
Return New ca” Philadelphia Pittsburg New Haven 








A NEW If you are looking for a ‘‘Cheap’’ Socket 
Wrench, made from Castings, this may not 


““Keystone Queality’’ interest you. 
| Every part of the ‘‘Giant”’ is a drop forging; 


price reasonably 








honestly made and the 


Moderate. 
All sockets take Square or Hexagon nuts. 


on - ; | Our Catalogue For The Asking. 
Giant” Reversible | The Keystone Manufacturing Co., 
Ratchet Socket Wrench BUFFALO, N. Y. 





























Combination Moulds and Ladles 
For Making Soft Metal Hammers and Vise Jaws, 


nt of the ha ee ses it = ng the 
mn is 80 _ —_ 


ae 


Notice the p : a simple mov 
















ig _— 
@ . — sd to tlow into the poets The 
ks any Woy can turn out be - nd v ivi vise 
y jaws 
, SEND FOR CIRCULARS AND PRICES 
CHAS. H. FIELD, Providence, R.I., U.S.A. 
inate =, BENNETT SELF - CLOSING Here's 
How 'r at 
It’s neat, easy to wipe over and economical in 
PT Slee It Looks 
Like 





Bay State Stamping Co., 
Worcester, Mass. 





Works 
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Blue Chip Steel 





A Process Developed Which Marks the Commencement 
of a New Era in the Use of BLUE CHIP STEEL 


FOR TOOLS REQUIRING GREAT ACCURACY TO SIZE 





bare eat PEEPEPEPEPEPEPEES 


; a = — 
Soar hpP ST. > _— 











BLUE CHIP TAPS finished accurately to size are now 
being made by some of the Tap Manufacturers. Heretofore, 
it has been deemed impossible to produce High Speed Taps 
for doing the most accurate work, owing to the fact that, no 
matter how close to size the Taps were machined, there always 
occurred in the hardening a shrinkage in size. 

This shrinkage was not at all uniform, varying several 
thousandths, even in taps of the same diameter, due to the 
different heat conditions in hardening. 

After continuous research a method has been developed 
for hardening BLUE CHIP TAPS and similar tools 
by which this shrinkage is entirely eliminated. Such tools 
fom BLUE CHIP STEEL can now be hardened with 
less change in size than Carbon Steel. 

BLUE CHIP TAPS will average to tap ten times as many 
holes as ordinary Taps. 

BLUE CHIP TAPS hardened by this new process are 
exceedingly tough. 

Order a trial lot of BLUE CHIP TAPS from your Tap 
Manufacturer. We ourselves have none for sale. Weare not 
sellers or manufacturers of High Speed Tools. We simply 
supply the steel from which the tools are made. 








FIRTH-STERLING STEEL COMPANY 


Pittsburgh New York Boston Philadelphia Chicago San Francisco 
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Manganese Aluminum Casting, Vul- 
can Bronze Bearings, Aluminum, 
Phosphor Bronze, Copper. 

Large and small orders receive like attention. We'll make the bearings for 
your machines from our Special Vulcan Bronze Bearing Metal. They'll give 


life to the journals and are as frictionless as is possible to make them. 
Particulars for the asking. 


The W. G. Rowell Co., 353 Water St., Bridgeport, Ct. 








B. H. Morton @ Company, 
of Sheffield, England 
nake the high speed steel you want for your high grade tools 
Itis called **RAYO”’ 
and for tools to endure under fast work in deep cuts, it isunequaled 
AGENTS WANTED 


D. W. CLARK, Representative 
P. O. Box 521. Toronto, Canada. 


CAMMELL LAIRD &CG 


(SNEFFIELD) 132 Fronc St..NEW YORK 
(CYCLONE)- 
oll by s-aal. 
“H.R.D. = 
EVERY BAR GUARANTEED 


We shall be pleased to demonstrate the Superior Efficiency 
and Economy of these Stee/s in your Shops~ May we? 
» Write Department N for Catalog B 4 








DIFFICULT AND INTRICATE 


GREY IRON 


CASTINGS 


LARGE QUANTITIES OF DUPLICATE PIFCES (5 LBS. AND 
OVER EACH) SPECIALLY SOLICITED. INTRICATELY CORED 
WORK THAT OTHER FOUNDRIES CANNOT HANDLE IS RIGHT 
IN OUR LINE SEND DRAWINGS OR SAMPLES FOR PRICES 
AND PATTERNS FOR SAMPLES. 


MANUFACTURERS FOUNDRY CO.. 


RAILROAD ST., WATERBURY, CONN. 
New York Office, 1108 Flat Iron Building, A. V. REESE, Manager. 








KRUPP NICKEL 
SPECIAL ) STEEL 
CHROME & & came 


E. F. 60.0 


Now in stock at New York, Round Bars to 8" diameter, each about 
10 feet long. This steel can be used unhardened, having Min. Elastic 
Limit 95,000 Ibs., Min. Tensile Strength 110,000 lbs., Elongation 16 per 
cent and Contraction 67 per cent., or can be case hardened or hard- 
ened in oi], to have more than double the above Elastic Limit and 
Tensile Strength. 





RESISTANCE WIRE LOCOMOTIVE TIRES 
TUBE EXPANDERS CAR WHEELS 
Pressed Steel Frame Members for Motor Cars 


STEEL CASTINGS 
DROP FORGINGS 
CRANK SHAFTS 

















“THE WELO THA 


Epurite Process (Patented). 





INDUSTRIAL 
Hanover Bank Building, 


OXYGEN COMPANY, 
NEW YORK. 
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“Easy 
to Work 
But Hard 
to Beat”’ 


McINNES “ EXTRA” for turning all kinds of material 
at HIGH SPEED.” 


McINNES CRUCIBLE Tool Steel for Punches, Dies 
and Chisels. 


We furnish all our Steels well annealed. 







“MclNNES 


HIGH SPEED 
STEEL 


We not only Take your order, but we Fill it, out of our 
well assorted stock in our warerooms. 


Our new Booklet ““TOOL STEELS” will be of interest 


to you. May we send it? 






















We make all kinds of steel forgings. Mail us your Blue 
Prints for quotations. 


McINNES STEEL COMPANY, Ltd. 


CORRY, PENNA., U. S. A. 


Schrock & Squires, 291 Pearl Street, New York. Roy Machinery Co., Minneapolis, Minn. 





























HEAVY IRON CASTINGS 


Machine Molded Gears 
Pattern Molded Gears 


AND 
Semi Steel Castings 


FARREL FOUNDRY & MACHINE CO. 


ANSONIA, CONN. 
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= gb OISTERE,, 
CS SS 
TRADE MARK. 
| TO LEDO (Sheffield) 
| TEEL 
It solwes Difficult Problems. 
Do any of the following suggest a solution of yours? 
A few Everyday Practical RESULTS: 
“7 ene ates ( 
had a hard ist steel ra for a crane 















“TOLEDO 







work has been that, in a test which the writer witnessed at the * Railroad 


eed ie , a tool made out of 3”x1 “TOLEDO” steel was 





motive tires. Ihe results were entirely satisfactory, inasmuch as the stecl did work « 












thing they had used. We used tl] steel taking a very heavy it, faci 






heavy blue chips without 








“It might interest you to krow that we have been using one of your “TOLEDO H 





Spec d Drills 


the following result: We have repeatedly drilled with this size Twist Drill 


— 
The writer might ite his experience of seeing a tool made of “TOLEDO” st 
facing an old casting which had been thrown in the scrap pile of one of t railroad shop wing t 
the fact that the casting was so hard the other steels d not touch it. he tool 1 le { the 
“TOLEDO” steel faced the casting readily and proved tisfactory.” 
If you are using or selling High Speed Steel], we would like the privilege of telling you what 
‘**TOLEDO” is guaranteed to do. 





























JNO. HY. ANDREW @® CoO., Ltd. 


TOLEDO STEEL WORKS 
Sheffield, eos Sones England. 


107 West Street, New York. 
MAHERS OF 







CRUCIBLE STEELS FOR SPECIAL PURPOSES. 
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ntrmagoncnee /SAWYER GEAR WORKS, | 


'y made Cast Gears. 


Ready made Brass Gears. 227 St. Clair St., Cleveland, Ohio. 


Gears made to order. 
Gears Cut on your Blanks. of all kinds and sizes in 
Catalog on application. G ears eee 5 and made to order, 


From- the cheapest that’s good 
Treatise on Gears, $1.00. Joon- So eupn omer 


GRANT GEAR WORKS, ING. , “sostcs,stuss” Sample our workmanship. Get our Prices. 
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Philadelphia GEAR Works, Inc. 


George B. Grant, President and M. E. 


4 
U 
4 
Z 
Z 
A 
Z 
Z 
Z 
Yj 
Z 
VA 
y 
Z 
4 


See page 395 (succeeding page) Philadelphia 




















The Performance 


of gear driven michines is absolutely dependent 
upon the gears. There is no question as to per- 
formance when the machines are equipped with 
Nuttall Gears. One of our specialties is prompt 
shipmen’. 


If in a hurry, wire us. 


D. Nuttall Co., Pittsburg, Pa. 


Pinions 
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TON Gear WORKS = 
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The Works in which Boston Gears are made were built specially for that purpose and the equipment, in- |} 
cluding 140 machines, for making highest grade gears as perfect as possible. We have div.ded our plant |} 
into ten departments, ¢ach one in charge of an expert, for the turning out of the different classes of gears. if 
We make nothing but gears and none but highest quality gears. We can fill your orders promptly and satisfactorily. hi 


We carry a LARGE STOCK of STANDARD GEARS ready to ship. 


‘Treatise on Intermittent Cears,’’ 50 cents. Catalog 1907 E-3 Free. 10 pages of useful tables. 





A 1 


—: ' 
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GEARS 


Big Gears, 
Little Gears, 
Gears Of Every 
Kind And Style 


And 


Nothing 
But Gears. 


This is our thirtieth year in the gear business and we are celebrating 
by getting intoour new 6-story gear factory which is undoubtedly 
the most complete plant ever put up for the exclusive manufacture of 
high grade gears. 


We are therefore better equipped for handling large orderson short rotice 
for all kinds and sizes of Bevel gears (planed teeth), Worm gears (hobbed 
teeth), Spur, Internal, Intermittent and Spiral gears, of Steel, Bronze, Brass, 
Cast Iron, Fibreand Rawhide. We have in stock Rawhide from 2" to 12" 
diameter inclusive, and steel bars,.30 carbon forgings up to 12" diameter, 
60" long. No long wait for steel castings as we chop off the bar. 
Patterns—thousands of *em of every conceivable style and size ready to 
go in the sand. 
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PHILADELPHIA GEAR WORKS. |Inc. 































CS ea aa 


We are experts in gear making with every facility for finest work at our 
command—Spur, Bevel and Mitre gears carried in stock—see catalog. 
Send along your orders and we’ll fill them promptly with gears of the 
highest possible quality. 






Every gear user should have a copy of Grant’s ‘‘Treatise on Gears”. It 
sells for a dollar and contains all you could want to know about gears. 


Our GEAR Catalog Is Free—Send For It. 


PHILADELPHIA GEAR WORKS, INC., 


Geo. B. Grant, Pres. and M. E. 1120-1122 Vine St., PHILADELPHIA, PA. 
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SMALL and MEDIUM SIZED GEARS, PINION WIRE and RAGKS 


ALL KINDS 


OUR 6PEGIALTY 
18 SMALL AND 
MEDIUM SIZED 
WORK - - - 


SAVE MONEY 
and VALUABLE 
TIME BY SEND- 
ING TO US 


Mtl te Madd Mee : 








PROMPT ATTENTION to all Enquiries and Orders. 
No Order Too Large for Us. Try Us on your Next Enquiry 


Woburn Gear Works, Woburn, Mass. Send for Special Circular 








We're Gear Cu t t ing Noise, wear, friction, repair, 


etc., etc. Get good Bevel 

S ecialists Gears—"“"FAWCUS.” You'll 
p have smooth and accurate- 
If you are in line, or likely to be, for the . running gears then. 

cutting of Gears, Ratchets and Pinions for 

Clocks, Watches, Meters, Phonographs, 

Graphophones or ‘Typewriters, it would 


Send atrial order and see for 


yourself, 


prove to your profit to get in touch with us. = Fawcus Machine 
Let us know your needs. Sj yy ARAN Company, 
‘ ma \\ 28th Street, Pittsburg, Pa. 
WATERBURY GEAR CO., or 


Waterbury, Conn. 











aie iaeus GEARS 
EBERHARDT BROTHERS || SP"; Bevel, Miter, 


AUTOMATIC Up to 96 in. Diameter. 
GEAR CUTTING MACHINES THE EARLE GEAR AND MACHINE COMPANY, 


OXFORD AND MASCHER STREETS, PHILADELPHIA, PA. 








Hindley Worm 
Gearing. 


is demonstrating its ability to stand 
the requirements of the mining en 
gineer in designing machinery, using 
transmission gears for high power 


and heavy service 


Write for the Hindley Gear Book 














Morse, Williams & Co. 
(Department of Otis Elevator Co.) 
Engineers. Phila., Pa. 
Manufactured for all requirements, in several 
sizes and styles. 
. 
We Cut All Kinds of Ge 
EBERHARDT BROTHERS MACHINE COMPANY, 0 G ars 
and solve all kinds of gear problems. No propo- 
sition is too difficult fo 8s to handle r facili- 
GEAR SPECIALISTS ties enable us t : jure pon euieh. Saeanene aah 
economical work. Put your problems upto us and 
66 Union Street, pred sarasota 


PERKINS MFG. COMPANY, 
SPRINGFIELD, MASS. 





Newark, N. J., U. S. A. 
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CLEVELAND, OHIO, and 94 Reade St., New Yor 


TANDARD TOOL (‘o's Reamers 
All Kinds and Sizes 





C. W. Burton, Griffiths & Co., London Burton Fils, Paris. J. Lambercier & 











GEAR CUTTING AND CUT GEARS 
OF ALL DESCRIPTIONS. 


Send us specifications as we can save 
you money on your requirements. 


FOOTE BROS. GEAR & MACHINE CO., 
(SUCCESSORS TO JAMES & FOOTE) 
24-30 South Clinton Street, - CHICAGO, ILL. 


Cie, Geneve F. W. Horne, Yokohama Wilh. Sonesson Co., Malmo, Sweden 
are cut by me theoretically correct, and so are adapted to 
fine machin ry of all kinds. I have special fac lities for 


cutting SPUR, WORM, SPIRAL, MITRE and INTER- 
NAL Wheels. Let me quote on your specifications. 


Special Machines For Cutting Bevel Gearing. 


H UGO BILGRAM, Machinist, 


1233 Spring Garden Street, 
PHILADELPHIA PA, 






Agents for Italy 


Ing. Vaghi, Accornero & Co., Milan 











Hindley and 
Albro 


Worm Gearing 


Consumes less power 
and gives better re- 
sults than the old 
style worm gearing. 


Albro-Clem 


Elevator Company, 
Philadelphia, Pa., U.S. A. 











Gears 


Cut gears of all kinds, spur, bevel, spiral, 
worms, and worm wheels, sprockets, etc. 
Small brass gears a specialty. 

If you want first class work, write us. 
Our gears are guaranteed. 


NEW ENGLAND GEAR WORKS, 





100 PURCHASE ST, BOSTON, MASS. 








Dj 
Threading 
and Cutting 
Machines 


Fo® Pipe, Mill 
and Steam Fit- 
ters’ use; a 80 
Tapping Ma- — 
chines, Steam and 
Gas Fitters’ Hand 
Tools. 





D. Saunders’ Sons, 


21 Atherton Street, Yonkers, New York. 
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' 
Capacity Eight 14” holes at ’ 
one time through 7” of = steel i 
Especially adapted to drilling if 
heavy steel plates, for ship 
building boiler plates, frog and | 
switch work, agricultural and i 
car work, Machine built in six i 
different sizes, with from one to | 
twenty spindles for straight line j 
or staggered work, all spindles 


made adjustable for drilling any 

number of holes simultaneously i 

Special heads with clusters of ! 

spindles furnished to suit special | 
jig work Fully guaranteed to be 
the most complete multiple iron 

Prices and | 

furnished on 


drill on the market 
descriptive 
application 


matter 











M. L. Andrew | 
@ Company, 


2850 Spring Grove Avenue, 
Cincinnati, Ohio. 













Rockford Shaper 


New design. 

Plenty of metal. 

Takes heavy cuts. 

Cross feed is automatic in either direction. 
Cross rail is deep, well braced and ex- 








tremely rigid. 
Base is pan shaped 

chips, dirt, etc. 
Covered feed gear. 
High back gear ratio. 
All material used is of the finest quality. 
Every “‘Rockford”’ is put toa severe test 

before leaving our works. 
Mav we have your address? 


for catching oil, 


York Export and Import Co Japan, Chini and the Far East 








ROCKFORD MACHINE TOOL CO., ROCKFORD, ILL. 


AGENTS—Marshall & Huschart Machinery Co., Chicago, Ill., and St. Louis, Mo Garvin Machine Co., New York, N. ¥ 
Strong, Carlisle & Hammond Co., Cleveland, O li. W. Petrie, Montreal, Canada lL.. Booth & Sons, Los Angeles, Cal. Patterson 
rool & Supply Co., Dayton, Ohio J. L. Hicks, San Francisco, Cal J. Arthur & Co., Portland, Oregon Manning, Maxwell 
& Moore, Philadelphia l’a and Vittsburg, Pa The Fairbanks Co.. New Orleans, La Edgar Bloxham, Varis, France. Me 
Donald, Adamson, Swinburne & Co London, England, and Glasgow, Scotland Ing. A. Baldini & Co., Pontedera, Italy. New 
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If You Want Quicker Drawings 


he Universal Drafting Machine 
Will Make Them. 











Kicking and complaining don’t seem to get your drawings out much quicker, do they? 
Rushing the work only piles up errors in lots of cases. The fault isn’t with the draftsmen, 
it is in the method. 


THE UNIVERSAL DRAFTING MACHINE goes to the root of the trouble. 
It gets out drawings quicker by eliminating the handling of tools, by removing distracting 
influences, by allowing the draftsman to put all his energy and thought into the drawing 
and by reducing the likelihood of errors and the need of corrections. 


The saving in time is from 25 to 50 per cent. according to the work. If you want 
quicker drawings, and better too, the UNIVERSAL DRAFTING MACHINE is the 


rational way to get them. 


Want a catalog? Wanta list of users? 


Your superintendent would be glad to have the UNIVERSAI 
IRAFTING MACHINE at hand to work out his ideas and pro 


on the spot. Many a fugitive idea of prime importance would 
saved to your concern if your superintendent had the facilitis 
quick and easy drafting at his elbow Hundreds of superintendent 


use the UNIVERSAIT DRAFTING MACHINI why not yours 


UNIVERSAL DRAFTING MACHINE CO., 
220-226 Seneca Street, CLEVELAND, OHIO, U. S. A. 


Denmark, Norway and Sweden: Thomas Ths. Sabroe Colbjornsengade 12. Copenhagen, Denmark England: Alfred Herbert, 


Ltd., Coventry; Drake & Gorman, Ltd., 66 Victoria St.. Westminster, London, S. W.; John Davis & Sons, Ltd., Derby; J 
Halden & Co., Manchester. France and Belgium: Major F. A. Mahan, 51 Avenue Montaigne, Paris Germany, Austria 
Hungary and Holland: M. Koyemann, 112 Charlottenstrasse, Dusseldorf. Germany India: P. Orr & Sons, Madras Italy: Ing 
A. Luino & Co., Piazza Solferino 8, Torino. Japan: Takata & Co.. Tokio. Mexico: Calpini & Co., 2a San Francisco No. 12 
Mexico D. F. New Zealand: Palmer & Co., Victoria St.. Wellington South Africa: A. Pargiter & Co., Johannesburg. Switzer 


land: American Machinery Import Office, Zurich. Western Australia: Saunders & Stuart, Dalgety Buildings, Freemantle. 
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HELLO! 


You can say this to anybody in your plant by simply tern- 
ing the dial. 


That’s the principle of 


The Clark Automatic 
Telephone System. 


No operators needed—no messengers to bother with—no worry 

















or trouble. 

Just reach out to the phone on your desk, or step to the wall tele- 
phone and turn the little dial until it points to the department you 
want—push the button—and there you are. 

There’s nothing complicated about it. Keeps you in touch with how 
things are going and tacks on more relief in one day than any num- 
ber of office boys. You talk direct tothe man you want af once. Our 
Catalog “M’ would be a good thing for you to have. Shall we—? 


The Clark Automatic Telephone Switchboard Company, 
129 Eddy Street, Providence, R. I. 
































Why Not Avoid All Uncertainty In 
Heating, Hardening and Tempering ? 


Big losses are attributable t° 








the improper heating of high 
speed steels, dies, tools, taps, 
etc. With WESTMACOTT 
GAS BLAST FURNACES 
ALL UNCERTAINTY IS 
AVOIDED, the proper tem- 








perature can be obtained and 
maintained until the job is fin 
ished — result— LARGER 
PROFITS. 





Furnaces for Annealing, 
Hardening, Tempering, etc. 
Jewelers Furnaces and Supplies. 

Let us know YOUR needs. 


Send for Catalog. 


Crucible Hardening Furnace. Two Sizes or To Order 





Westmacott Gas Furnace Co., Inc. 
{59-161 Orange Street,; Providence, R. I., U.S. A. 





Oven Furnace—Two Sizes or To Order. 


| 
i 
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USE 
STANDARD 


FILING CASE. 


This will call your attention 
to our line of drafting room 
goods, ECONOMY tables and 
cases will save you 200°) on 
your investment. 

ECONOMY is time—time is 
money. 

We have six different styles 
of tables. 

From factory to you. 

sead for catalog for complete 
information. 


You will find it ECONOMY to write us. 


ECONOMY DRAWING TABLE CO., 
183804 Utah St., Toledo, Ohio. 


The First Preliminary 
to preliminary sketches is the selection of the paper 


on which to work them out. The engineer who uses 


Strathmore 
Detail Paper 




















Brown Print Papers} | * 





66 - 99 has the advantage of a splendid working surface that 
i ry | eC Blue and will stand erasures and corrections and a stability and 


firmness of texture that no amount of handling will 


Poe If your dealer does not carry this brand, send 25 
“TEC” blue and brown print papers and cloths are made in a clean, : . . 


modern factory from the best stock and from the purest chemicals cents for a three-vard roll. white or buff Sample 
and ingredients. As a result, the keeping qualities +f these papers . - ’ . 

are most excellent and they produce sharp, clear-cut lines. You wil! = f «a . . fF Cee. . : > re ¢ 

do well to try them. We handle “Tec” and “Rex” brand engineering be 0k of 20 kinds ol Strathmor< I raw ing I apt I and 


instruments, drawing tables, filing cabinets for the office or home, 
“Tec” brand tracing cloth, ete. Our unusw ily large stock 
enables us to make prompt delivery. Special offer on drawing 
instruments and materials for October. Send for the 
finest catalog in the trade. 


Boards sent free. 


MITTINEAGUE PAPER COMPANY 
MITTINEAGUE, MASS., U.S. A. 
Makers of ‘‘STRATHMORE Quality’’ Papers 


Remember the mark, 


TECHNICAL SUPPLY CO., 


49 East Fourteenth Street NEW YORK 


























EYE BENDERS Draftsman’s Pen-Filling Inkstand 
IT FILLS THE PEN 


We make hand power benders for forming 
eyes from stock 1‘, inch thick and under 





ey f . ‘ . — 
d B mee 4 2 S Ize eye, 7 inches Outside diameter and Convenient, Quick and Absolutely Certain in 
qh : —_—”) under. Operation 
Sy" _ FND +OR ‘RIPTIVE CIRCULAR 

. Wallace Supply Co., SEND FOR DESCRIPTIVE CIRCULA 





12 W. Washington St , CHICAGO, ILL. T. ALTENEDER & SONS, PHILADELPHIA 








ASK YOUR DEALER FOR /U/A7W STEEL RULES WITH READABLE GRADUATIONS. 
MADE BY a a y 


THE [UFKIN fPULE (LO. ol igempegeie coo! tempered 3 : 
8.16 2432 2 Sa B 16 2432 40 48 56 P & 16 2432404856] 8 16 243240 4: 





The Largest Mazufacturers of Tapes and Rules In the World. é “ i | | Fa , 
halal edalslado uutehldhal eda la helubsladuduld a 
SAGINAW, MICH., U. s A. The 64th graduations on this rule can be [neTanTLY Reap. We make a ful! line and every rule Guagawregp, 
New York. London, Eng. Windsor, Can. SEND FoR CATALOG. For SALE EVERYWHERE. 








ye ety 


KEUFFEL & ESSER CO, General (itice and Factories HOBOKEN, N. J. 





NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO 
127 Fulton St. 111 E. Madison St. 813 Locust St. 48-50 Second St. 
Drawing Materials. Mathematical and Surveying Instruments. Measuring Tapes. 








5 J DRAFTSMAN'S LIMB PROTRACTOR. 


PATENTED JAN. 17, 1893, 








Part. Jam. 17.3. 


German Silver Protractor of high grade, finely finished and engine divided, It is designed for draftsmen’s use and is of greater 

precision and finer workmanship than the steel protractor of the same pattern. Under-side is flush and either blade can be used 

with a T-square, giving any angle and its complement from 0° to 90°. Blades are about 9 in. long, arc is of 4 in. diameter, 

graduated to degrees, vernier reading to 5 minutes. A binding screw holds the blades at any angle and serves as a handle, 
Write for Descriptive Circular of the Protractor. 


Our Complete (550-page) Catalogue on Request. 
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The Drill For 
Your Shop 




























Our Standard Upright Drills (25-28- 
32-36-42-inch) have gibbed sliding 
head, back gears, geared power feed 
and automatic stop. They are heavy, 
strong, powerful and fast. Our catalog 
is ready for those who drill. 





The Kern Machine Tvol Co., 
4657-4659 Spring Grove Avenue, 
Cincinnati, Ohio, U.S. A. 














Every Feature in a Stark 
Bench Lathe is a Profit Puller 


Ovr Machinists’ Bench Lathes stand first and foremost for ECONOMY 
IN THE WORKSHOP. They are made of the finest selected materials, 
and represent the height of skilled workmanship, The illustration 
shows our No. 4 Bench Lathe. Length of bed 38", swing 9", capacity 
of chuck 3-4”. Our Compound Slide Rest is IDEAL for general 
work, Has a swivel slide divided into 360 degrees. 

The Stark Auto-Friction, Ball-Bearing End Thrust prevents friction 
and thus adds life to the spindle. It enables you to drill without heat- 
ing the bearing. The Stark Anti-Friction Drawing Spindle aics in 
tightening the chuck so as to hold the work securely with a very little 
power. Stark Anti-Friction, Ball-Bearing End Thrust 


Send for Catalog No. 29, telling all the details. ana stark Ant:-rriction Drawing spindle. 


STARK TOOL COMPANY, Waltham, Mass., U. S. A. 
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The ‘‘Pullet’’ Countershaft 


To Start—‘‘Pullet’’ 
To Stop—‘‘Pullet’’ 








Che convenience cf countershafts equ pped with pull belt 
shifters recommerds them at once to the practical man who 


knows that shop conveniences go far toward economical 





operation. 


‘‘Pullet’’ Countershafts are provided with self-oiling boxes and self-oiling lcose pulleys, both 


having ample cil reservoirs. The shifting device can be quickly inverted so that the pull cord 


can be run over pulleys and operated frcm any pointin the room. The bar is reversible as are 


also the fork pieces. 

PULL BELT SHIFTERS are rapidly supplanting the old wood ‘‘shipper’’ in modern factor- 
ies. The ‘‘Pullet’’ is designed to meet the demand for a practical pull shifter at a moderate cost. 
As the handle to which the pull cord is attached can be located directly 
over the work, countershaits can be placed where ycu want them without 
reference to having a wooden ‘‘shipper’’ lever within reach of the operator, 
thus making a saving in belting and improving the lay-out. 

If you are building or adding new equipment, put in ‘‘Pullet’’ shilters. 
They make the shop look pleasantly different, and the simplicity of con- 
struction brings the cost to a very reasonable figure. 


Write for prices and discounts. 


The L.CQ D. ©o., 88 Broad St., Boston, Mass. 

















—— = 
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| OUR NEW 15" TOOL ROOM LATHE, 


i With Patent Instantaneous Ghange Gear Device — 
ti Taper Attachment—Draw-in Ghuck and Olli Pan 




















{i 
i Our Gatalogue goes into details. Have One? 


Von Wyck Machine Tool Co., Cincinnati, Ohio. 











! 
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MOLDING MACHINES 


FOR ALL KINDS OF 


FOUNDRY WORK 
Standard and Other Types to Suit Conditions 





POWER SQUEEZING SPLIT 
PATTERN MACHINE 





Made in All Standard Sizes 





LIGHT POWER SQUEEZER 
FOR BENCH WORK 


HINGED MACHINE FOR GENERAL JOBBING WORK. 


The Tabor Manufacturing Go. “itoceni 


tL ———— 
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AN EXEMPLIFICATION OF “HIGH DUTY” 


"» S.9 
aes Ay} 144 BILLETS 


ELEVEN INCHES SQUARE 
-65 CARBON STEEL 
WERE CUT OFF IN A CONTINUOUS RUN 


OF 


72 HOURS 
WITHOUT GRINDING THE TEETH 


Cutting time for each billet 13 minutes 
Setting time for each billet 17 minutes 


THIS WAS DONE BY A 


48-INCH 
TAYLOR-NEWBOLD SAW 


os Te e ,. \ WRITE FOR CATALOG AND 
4 ¢ FURTHER PARTICULARS 


THE TABOR MANUFACTURING COMPANY, isis: 


























Yhe Ideal of Modern Shop Practice 


A high speed lathe which will exact the utmost from the best tool steel. Double friction 
oack-geared ratio 2 to 1 and 434 to 1, and all meshing gears of steel. No shaits in torsion, 
no loss of power, no excessive strain, no friction. Feed range from 11 to 326 per revolution 
of spindle and 18 spindle speeds. Le Blond lathes are standard, each in its class. 





° 4620 Eastern Avenue, 
The R. HK. LeBlond Machine Tool Co., ‘Cincinnati. onto. 
Niles-Bement-Pond Co., Agents. L. Booth & Sons, Los Angeles, Cal. Bailey-Smith Machinery Co., Sole Agents for San 
Francisco. Germany: de Fries & Cie., Akt. Ges., Dusseldorf, Berlin, Stuttgart. Italy : de Fries e. C., Corso Principe Umberto, 


Angolo Via Moscova, Milan. France: de Fries & Cie., 19 Rue de Rocroy, Paris. Spain: de Fries y Cia. 660 Calle de las 
Cortes, Barcelona. J. Lambercier & Co., Geneva, Switzerland. 
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Metal Shop anc 


Cyl-Mee-Co Lockers. 

- Our Cyl-Mee-Co Cylindrical Steel 
LocKe rs are most durably made; require smallest possib! 
floor space by reason of double door construction; are most con 
venient to use; are sanitary and burglar proof; are furnished at 
alow price in large variety of styles and sizes in batteries of 


any number. 


Cyl-Mee-Co Lockers. 
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Perforated Type 











Ventilated Type 


Our Individual Wash Bowls arranged in 


single or double batteries of any number with common water 













Individual Wash Bowls Hot and 
Cold Water Type, Open Trough. 





supply and common waste, are a complete and perfect solution 
of the help washing-up problem: furnished with plain nozzles, compression or 
self-closing bibbs; arranged for hot and cold or one temperature of water only; 


provided with plain iron, galvanized or vitrified porcelain enamel bowls, as 


desired. 


SEND FOR 
ILLUSTRATED 
CATALOG SHOWING 
Individual COMPLETE 
Wash Bowls LINE. 





Individual Wash Bowls For Use 





Cold Weter 
Type, Open Where Ordinance Reguires 
Trough. Closed Waste. 


Manufacturing Equipment and Engineerinj,, 


Builders of Wash Bowls, in Single or Double Batteries of Any Number, Metal Lockers, Soda @. h K 
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idactory 


Soda Hettles With 
1 Thermostat. 








frames and wooden 





designs. 


SEND FOR OUR ILLUSTRATED CATALOG 


IMompany, 209 Washington St., 


ash Kettles, Factory Stools, Work Benches, Bench Drawers and Logs, Storage Racks, Etc. 


oda 


‘ 








centers, light, strong, durable and portable, provided with 


roller-bearing draw slides and drawers with metal sides 


We manufacture a great variety of stock racks of standard and 


Equipment 


Soda Hettle Showing Construction. 






Water Supply 


hermostatie 
Vaive 


Waste 


Soda And Potash Kettles. 
We furnish our improved soda and potash ket- 
tles provided with a slop basin and overflow in two 


sizes, 40 and 60 gallons, with or without thermostat, 





arranged to be heated with steam, illuminating or 
natural gas, complete with screens and dipping basket 
The top is removable, thus admitting of ease in 
cleaning and utilizing the full diameter of the kettle 
when desired. All overflow is into the slop basin, 


thus preventing the kettle from boiling over, These 








kettles are especially adapted for cleaning oil or grease 





from machine parts in process, of especial utility in 
repair work, obviate necessity of using gasolene and 
especially desirable for potash kettles in nickel-plating 
rooms, Gas and combination kettles fill a long felt 
want in electrically-driven plants where steam is not 


available at all, or for only a portion of the year 
Improved Factory Stools. 
Improved factory stools have all metal frames and 
are practically indestructible and are made in the fol- 
owing heights, 18-in., 20-in.. 22-in., 24-in., 26-in.., 
28-in. and 30-in. 





Worn Benches. 


Our improved factory work 


benches are made with metal 


Stock Racks. 


special 


SHOWING COMPLETE LINE. 





Boston, 
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Perfect Results 
In Heating High 
Speed Steels 


The Stewart Special 
High Speed Steel Furnace 


heats in from two to five minutes on ordinary 
tools, tool steels, high speed steels, etc. The 
burners are under perfect control, the heating 
is rapid and uniform and overheating can be 
entirely avoided. For tool room work this 





furnace is ideal in every way. Its work is rapid, 
uniform and clean and its cost of maintenance 
is small. For work in its capacity there is no 
equal to the No. 2 Rivet Heater. 























The Stewart Special Oven Furnace 


secures perfect results and maximum ee 





economy in heating milling cutters, 
dies, taps, reamers, and all similar work. 
You can heat work faster and be surer of 
absolutely uniform results with this fur- 
nace than by any other known method. — 
It burns any kind of gas or crude oil, and nt 
for case hardening small work in iron - 
boxes it is extremely well adapted. 





This furnace will easily pay its way 
in any shop or tool room by its eco- 
nomical handling of a very large variety 
of work 


Send for catalog showing 
over 50 styles and sizes of 
furnaces for all purposes. 


Chicago Flexible Shaft Co., 
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The Indispensable Furnace 
For Machine Shops 


The Stewart Combination Gas Blast Furnace combines on one base 
three most useful furnaces for general machine shop and tool work. It 
heats quickly and uniformly any pieces that will go into its various 
openings. The Muffle can be heated to a good hardening heat in 10 
or 12 minutes; Forge will heat a piece 1° round to a good hardening 
heat in one minute, starting with furnace cold; crucible full of lead can 


be heated to cherry red in 35 minutes. 


The Saving Of Time 
More Than Pays For Fuel Consumed 











The furnace occupies little 
room, need not be connected 
with chimney, can be placed 
right in tool room, and can 
be started instantly. 

It covers range of uses that 
makes it invaluable in any 
shop. The Muffle is espe- 
cially adapted to heating sma! 
tools such as dies, milling 
cutters, reamers, taps, 


drills, erc 


It is the furnace you need 
in your shop. 
Send For Full Description. 














162 Ontario Street, Chicago, ‘Tilinois. 


European Agents: Niles Tool Works Co.,London, England. F¢ samah Freres Fran Italy 
I coe ony Spain, Portugal and Sv Bo nn Rey 
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The Smith One-Belt 


And Its Points Of Advantage 














Two-Speed One-Belt Countershaft, One Forward and One Reverse. 


A 50% Reduction of the Overhead Belting. As one belt overhead drives the countershaft forward 
and reverse, only half the belting is used from the line shaft to the counters. |The belting bills are 
therefore greatly reduced, also the power bills, as there is but half the belting and pulleys to be kept in motion. 


Removing 50°% of the Pulleys from the Line Shaft. One of the annoying features of countershaft- 
ing in most plants is the fact that line shafts become congested with belting and pulleys, making it difficult 
to locate space for the pulleys for new installations of tools, The One-Belt Reversing Countershalt re- 
moves 50% of the pulleys from the line shaft, increasing the space 100%. Chis, of course, makes a 
safer condition. 

A 249% Reduction in the Power Bills. Previous to an insta'lation of One-Belt Reversing Counter- 
shafts in a well-knowa manufacturing plant, the power required to drive the shafting and belting was 
measured and found to be 64% of 
the total power used. After 
equipping this plant throvghout 
with the One-Belt Reversing 
Countershaft, a further test was 
made, which showed a saving of 
24% in the power required to op- 
erate th: shafting and belting then 
necessary. This is owing to the 





fact that there is but half the belt- 





ing to be kept in motion. 


WRITE FOR THE 
CATALOG. 














Smith Countershaft 





























ember 7, 1907. AMERICAN MACHINIST 411 











Reversing Countershaft 
Over The Old Style Two-Belted 





Three-Speed One-Belt Counterstaft, Two Forward and One Reverse. 


OUR INVITATION 


HE One-Belt Reversing Countershaft has been perfected chielly through its application to such machines 

as brass monitors, screw machines, etc., which, no doubt, is the hardest work that countershafts ar« 
called upon to perform and, having been able to produce a countershaft thst will successfully drive and 
reverse tools whose counters invariably run at very high speed and are subjected to frequent and sudden 
reversals, we invite any responsible party or concern who has had experience with the ordinary two- belted 
countershbaft in such places, to take one of the One-Belt Reversirg Countershafts and give it a prolonged 
and severe test et our expense. We believe such a test would result to our mutual advantage for besides 
the One-Belt feature we know that we have a countershaft that has performed work that well known makes 


of two-belted counters fatled to stand up to, 


OUR GUARANTEE 


E guarantee the One-Belt Reversing Countershaft to be noiseless and pesitive, that it will 
W run four months with each oiling, that it will not throw oil if oi'ed according to directions, 
that it is ot high grade material 
and workmanship. 





We guarantee to replace at _— 
any time, withou: cost to the Dp yay 
user, any breakage or defect re- ou Tm ct it 
sulting from poor design, work- ee” oes so i 
manship or meterial, and will | | ti] (", 
replace free of charge at any l= ™ Vi! f cm, « (Fyeenies Ick \ 1) / . 
time any gears that may be 1 i Bit a == aint) al 


worn out or broken. 











WRITE FOR THE 
CATALOG. 














Co., Boston, Mass. 
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For The Rapid And Economicai 
Turning Of Crank Shafts 





The Tindel 
Albrecht Crank Shaft Lathe 


This lathe is far superior in every respect to any other machine on 
the market for turning out fast, accurate work in large quantities. 


In the Tindel-Albrecht Lathe, the unusual speed is attained at no 
sacrifice to the standard of accuracy. Thus it is a profit-producer 
whose like cannot be equaled the world over. It offers the cheapest, 
quickest and most reliable method for cutting down rough forgings to 
grinding size. Its use will prove invaluable for reducing automobile 
cranks. Its construction allows heavier and deeper cuts. Catalogs ? 


Sample of work done in this Lathe 


—_A 





The Tindel-Morris Co., Eddystone, Pa., U.S.A. 


NILES-BEMENT-POND COMPANY, 111 BROADWAY, NEW YORK, DISTRIBUTERS FOR NORTH AMERICA, 
SOUTH AMERICA AND JAPAN, 
DE FRIES & CIE, DUSSELDORF, GERMANY, FOR EUROPE. 
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ii} The Tindel System Simplifies 
High Duty Sawing and Slotting 











THE HIGH DUTY SAW& TOOL CO. 
EDDYSTONE, PA. 














\Vv 


Fast Work 


may be performed if the ‘*Tindel’’ System is adopt- 
ed. We illustrate the ‘‘Monarch’’ Cold Saw Mill- 
ing Machine operating 52" Tindel Saw. Six sizes 
of ‘‘Paragon”’ machines are made, carrying Milling 
Blades from 18" up to 62". 

Consider “‘ Tindel ’’ High Duty Milling Saw 
Blades. The teeth and blades are fitted practically 
as one solid piece. No fastenings of any kind are 
required, they are driven in and locked by a hand 
hammer. Absolutely immovable while in posi- 
tion and yet are easy to insert or take out. And 
the ““Tindel’’ Saw Blade is more cheaply kept in 





( 





Rg running condition than any other. nadie al Miata 
ad ' ll Siz rindel” High Duty 
36-in. Standard Saw Blade 8 

Tindel” High Duty Saw Blade Have a catalog: ? Mi a F wine 


Teeth. 


THE HIGH DUTY SAW & TOOL COMPANY, 


EDDYSTONE, DELAWARE COUNTY, PENNSYLVANIA. 


NILES-BEMENT-POND CO., 111 BROADWAY, N. Y¥ DISTRIBUTERS FOR NORTH AMERICA 
SOUTH AMERICA AND JAPAN 
DE FRIES & CIE, DUSSELDORF, GERMANY, FOR EUROP! 
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LANDIS CYLINDRICAL 








CRANK SHAFT GRINDER 


An Indispensable Machine For Automobile Builders, 


Launch and Gas Engine Manufacturers. 


It furnishes the most rapid method for grinding Crank Shafts 
and assures absolute accuracy of the pins and journals so essential 
for this class of work; also it will grind the fillets correctly to the 
required radius. The range will take single throw crank shafts up to 
8" and multiple up to 6" throw, It has automatic feeds, adjustable 
heads for holding and carrying the work for grinding the pins, 
a special grinding wheel truing device and other improvements 
which places it in the lead for crank shaft grinding. This machine 


is built in two lengths, 39" and 69" between centers. 


LANDIS TOOL COMPANY 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., Marshall & Huschart Mehy.Co., Chicago, Ill Walter H. Foster 
Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London Schuchardt & Schutte, Berlin. Vienna, Stockholm, St 
Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto, Williams 
& Wilson, Montreal, Canada 
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GRINDING MACHINES 





12"x 120" PLAIN SELF-CONTAINED. 


When you install a ‘LANDIS’ profits iacrease, because grinding is absolutely the only way to finish your 
Our machines are manufactured for the machine shop and precision work, and are not the delicate 


parts. 
They are designed to go up against 


machines that are sometimes used for removing .002" from the dia. of work. 
1-32" to 1-16" reduction. Our shop practice is 1-32" for grinding, no accuracy required in the lathe depart- 
ment. “WE KNOW” this is economy, let 
us install a grinding department for you and 
prove to you what a “LANDIS” will really 
do. These two machines which are shown 
here will make a good combination, the one 
above will handle such work which can be 
carried between two dead centers within its 
range. The one below is our No 2 Universal; 
th’s machine is an all around grinder, a wide 
range too), grinds all kinds of work for the 
tool room, cutters and reamers of all kinds, 
straight, spiral or taper, convex and concave 
cutters, face grinding, internal grinding, 
and is an excellent one for manufacturing. 
On “LANDIS”? machines all movements are 
automatic ; mechanism on the cross feed 


for automativally sizing the work. 


In our plan of construction the wheel 


moves the fixed weight, not the work. 





We have a catalogue for you when you 


ask for it. 


12" x 32' UNIVERSAL. 


Waynesboro, Pa., U.S. A. 


Flanders, 309 Schofield Building, Cleveland, O.. Marshall & Huschart Mchy.Co., Chicago, III Walter H. Foster 


AGENTS—W. E. 
Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London Schuchardt & Schutte, Berlin, Vienna, Stockholm, St 
etersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto Williams 


& Wilson, Montreal, Canada. 
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LANDIS GRINDING MACHINES 


WILL INCREAS?2 fY 


These automobile crank shifts were finished on our Crank Grinder de- 
scribed on a preceding page and the record of the work is an example 
of every-day performance of these machines in the factories of nearly all 


of the leading Automobile Manufacturers in this country and abroad. 





This lot of cranks was not ground by one of our experts, but is a record 


‘ : ‘ - 
of every-day practice, something your man can do with a ‘* LANDIS. | 
We have a descriptive circular ready for your address. 
1 
STEEL FORGINGS—case hardened, Parts ground—four wrists, each 
134"" diameter by 314" long ; three journals, each 17" diameter, 3%, 4% 
and 5% inches long, respectively ; two gear portions on end of shafts, each 
154 inches diameter by 3 inches long. 
A total of nine bearings all having been ground to size within .o005 inch 
variation limit. .025 inch diameter renoved—average time taken, 2 hours. 
This includes the grinding and accurately forming of twelve % inch radius 
fillets at ends of the bearings. 
AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, 0., Marshall & Huschart Mchy.Co., Chicago, III. Walter H. Foster C 
Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, S8t. at 
Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams & VW 


& Wilson, Montreal, Canada. 
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5} AND LANDIS METHODS 



































z YOUR PRODUCTION. 
Crucible steel 314", 3'2", 356", and 4'4" Dia. 
by 26" long, ground to fine finish. .00025 varia- 
: a? 39" a . 
Rods 2” Dia. 26” long; heads 12” Dia. 434” wide. tion limit 1-32" removed—average time 1 hr. 
Heads and rods ground. Variation limit .0005, .025 
removed—average time 40 minutes. 
This is not a ‘freak’’—the parts shown are 
hardened steel spindles and the grinding of 
Cast iron automobile gas engine pistons 412" Dia. this class of work is every day practice with 
5%" long ground to size within .0005 limit of varia- us. Let us give you complete information 
tion, .025 removed. Average time 5 minutes. concerning the operation. 
All of the examples shown on this page are of work done on our 12"x42" 
Plain Grinder and are only a few of many which are being performed in 
every-day practice by our customers all over the country, 
We manufacture cylindrical Grinding Machines for different purposes and 
in many sizes, including Universal, Plain, Internal, Crank, Gap and Ball 
Race. Let us send you complete information concerning any one that you 
may be interested in. 
Waynesboro, Pa., U. S. A. 
. AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., Marshall & Huschart Mchy.Co., Chicago, Ill. Walter H. Foster 
ms Cr 114 Liberty St., New York. C. W. Burton, Grifliths & Co., London. Schuchardt & Schutte, Berlin Vienna, Stockholm, St. 
- Pe‘ersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams 


& Wilson, Montreal, Canada. 
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Independent 
Feed Multiple 
Drills 


They are different from the com- 
monly termcd multiple drill for, 







while they will drill several holes at 





different center distances in one 






piece, they are equally efficient in 





drilling one hcle in several pieces. 






All adjustments are made without 






stopping the machine and your 






outpu*, with one operator, is in- 






creased from a single spindle drill 






as many times as you have spindles 






on these Independent Feed Multi- 






ple Drills which are adapted to all 





classes of work. They are fur- 






nished with any number of spindles 






up to a capacity of 3” drills in steel. 






Let us tell you all the 
interesting details. 


Cleveland, Ohio. 







YDDOO9OHOOOOHOOOOOOOOOOOOOOOOOO00O9OOOO0OOOOOOOOO0OOO0OOOOOOOOOOF 


Morton Draw Cut Shapers. 


This is Morton’s Electrically Driven Draw-Cut Shaper, 
and it is built right, too—stopped or started instantly by 















friction clutch. 





It has accuracy and power, and will save 50% in the 
time of machining many pieces of work over ordinary 
methods. 





Pillar Shapers built in sizes from 24" to 
48" stroke. Travelir.g Head Shap.rs from 
36" stroke to 6', with any length of bed to 
suit requirements. We also build special 
Shapers for frog and crossing and steel 
foundry work. 


DOOOD OOD OOOOOQOOOODOODOOOOOOOOOOODOD 


PrRooF OF MERIT— We have custom- 
ers using from four to ten of these shap- 
ers of different sizes in their works, and 
still ordering mote. 


When you read this, just write for 
photographs and descriptive matter. 


Morton Manufacturing Co., Muskegon Heights, Mich. : 


5OOOHODOOOOODODOODODODOODODODODODDOODODOODODODODDODOODOOODOODOODOODOOODOOOOOOOODOSODODOODOOGODOODDOODODDODO” 


VDDD ODDDDDOODO OD DHDDDDDDODGSDODODOH ODODDKDDDODOD<OD 


























= 
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Gitte Giant 


Taps, Dies and Screw Plates 


i 





ex 1 
WELLS BROS. CO. 
“LITTLE GIANT”’SCREW PLATE 
WITH ADJUSTABLE TAP WRENCHES 


NNN. IDL LID 
o>. sous cia 


2 sous S713M 


4 
h 
: 








ANVID 3144174, 
025048 STIIM 
ee 





WIIG STII III. 








Wells Brothers Company, Greenfield, Mass., U. S. A. 


New York Store, 126 Chambers Street. Chicago Store, 54 W. Washington Street London Store, 149 Queen Victoria Street 
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Twentieth Century 
B.F. Barnes Co. Lathes 


are made after an entirely new and improved 
design. They are unusually strong and rigid 
and are made in g’ and 11” sizes, for either 
power or foot power. The material is the best 
we can buy, the workmanship is of the highest 
grade, and these features combined with the 


special conveniences for easy and rapid operation, make the B F. Barnes Co. Lathe 


undoubtedly the best lathe of the size ever put on the market. 


B. F. Barnes Co. 
Upright Drills 


are strong, durable machines, made in 


sizes from 14" to 31". The smaller 











sizes are absolutely unequaled for the 
rapid production of light and medium 
work where a heavier tool is not required. 
The larger types for heavy work have 
great strength, rigidity and driving power, 
and are made to stand any strains to which 
they may be reasonably subjected. Feed 
is simple and strong; spindles are large 
and ground to fit sleeves, and there 
are many other important features you 


should know. 


SEND FOR A COPY OF CATALOG A. 


5B. F. BARNES COMPANY, 


EUROPEAN ADDRESS: 
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Tools 
B. F. Barnes Co. Gang Drills 


are made for all styles of work where a large number of 








duplicate parts are required. We furnish them in sizes from 
14" to 31", with from two to six spindles. 

They embody many new features in multiple spindle 
drill construction, and for fast drilling, perfect accuracy 
and lasting efficiency they cannot be surpassed. 

The manufacturers’ type has self-operating spindles 
and it actually does all but placing the work in the jigs. 
As an economizer of time and labor on either drilling 
or reaming it is way ahead of any other drill made. We 

guarantee it to produce more work than any other drill of its size. Let us tell 


you all the details. 


Send (for,, 
Catalog ‘JA. 








Rockford, Illinois, U.S. A. 


149 Queen Victoria St., London, E. C. 
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New York—120 Liberty St. 
Philadelphia-——Land Title Bldg. 
Chicago—405 Monadnock Block. 








IGRANES| 


There are Some Points about ou 


Electric Traveling Crane 
that you ought to learn about befor 
you buy. Allsizes,alltypes,ltol00tons 


NORTHERN ENGINEERING WORKS, 
Detroit, Mich., U.S. A. 











PAWLING & HARNISCHFEGER, 
MILWAUKEE, WIS. 


CRANES ano HOISTS 









Case Cranes and Hoists 
CASE MFG. CO., Columbus, Ohio 
Send for Balletin No. 22-A. 


CLEVELAND— 


NEW YORK— PITTS#ATRG— 
West Street Bidg Farmers Bank Bidg New England Bldg 
CINCINNATI— CHICAGO— SAN FRANCISCO- 
Front and Freeman Sts. Marquette Bidg. 82 Second St. 





5 

















* Cranes, Hoists and Stokers. 
ALFRED BOX & COMPANY, 


PHILADELPHIA, PENNA. 











HERCULES Portable Crane @ Hoist 
The Modern Model 


When you buy a Portable Crane, take the ‘HERCULES’ 
with Steel Frame. 

The “HERCULES” does all the Crane jobs in the quick- 
est, easiest way, with least labor. 

Standard sizes. Specials to order. 


William §. Nicholls, 255 Broadway, N. Y. 


Circular on request. 






























3 tons, 2 motors. 
Iloist and Bridge motion 
by power. 





Clectric and 
Hand Granes 











MARIS BROS., 56th Street and Gray’s Avenue, 


Trolley motion by hand 
chain. 





The bridge and trolley motions of these cranes en- 
able you to move heavy loads to any point on your 
erecting floor with speed, ease and the greatest 
economy. Made with power for hoist, hoist and 
| bridge travel, or hoist bridge and trolley travel. 

Operated from the floor. Particulars on request. 


PHILADELPHIA, PA. 


ul 












“Cleveland 
Cranes” 












Cleveland Crane & 
Car Company, 























THE 


Brown Hoisting Machinery Co.. 


ENGINEERS, DESIGNERS 
AND BUILDERS OF 


HOISTING MACHINERY 


OF ALL DESCRIPTIONS. 





oy ,” 
. 


Write us for Circular 





Main Office and Works, Cleveland, 0. 


Branch Offices, Pittsburg, New York. 

















“BROWNHOIST” 10-ton stanuard Locomotive Crane in the yards of the Curtsmouth Steel Co. 
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rc THE HARDEST 
PROBLEMS LIFTED 
WE CAN LIFT YOURS. 








> 


ee en 
— 


OUR METHODS 


of manufacture cannot be equaled. We employ the most 
expert workmen our shops are crowded with modern, up-to-date 
labor saving machinery, and the materials we use are of the high- 
est grade. Our vast experience enables us to conquer the hardest 
problems with ease and economy. 


TRAVELING CRANES 


Strength, durability and power. In every instance where they 
have been installed, perfect satisfaction has been the result. In 
every detail of construction they are correct. Built to stand 
tue severest strains without flinching. 


TROLLEYS 


Our new steel plate trolleys are light, durable and easy run- 
ning. The eyebolt is fastened through a solid steel block, secure- 
ly bolted through the frames. Greater durability and ease of 
running is secured by being equipped with roller bearings and 
having the diameter of the wheels as targe as is possible for the 


various sizes of 1’? beams. 


ACME CHAIN HOISTS 


require less power to pull their loads than any other blocks on 
the market. An Acme Hoist is a one-man hoist —one man can 
do the work of two in less time and with less effort. And one 
man Can put it up because of its light weight. Here are “Acme” 
qualities. Safety, speed, durability, convenience, economy and 
simplicity. Write for catalog. 











THE FRANKLIN MOORE COMPANY 


WINSTED DRAWER H CONN., U. S. A. 


CHICAGO OFFICE: 201 Western Union Bldg., Stiles-Morse Co., representing. 
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SHEPARD 


=, 








*<—* | 
\ ZJIICRANES<HOISTS 











SHEPARD Monorails 
from 1 to 10 tons. 

The operator has an 
load in all positions. 

Filling six dust-proof 
chine to thoroughly 


The vital parts are perfectly protected and readily 


accessible. 


oil itself throughout. 


are built in capacities of 








~ 





SHEPARD Single I-Beam Electric Hoists are com- 


pact, dependable machines suited for hard service. 


unobstructed view of the Applied to 


of materials, 
ufacture. 


reservoirs enables the ma raw, 


Hand Cranes, 
Runways they effect marked 
finished and in process of 


Cranes and I-Beam 
in the handling 
man 


Jib 
economies 


Capacities 1 to 10 tons. 


GENERAL PNEUMATIC TOOL COMPANY, 


General Offices and Works, Montour Falls, N. Y. 














One man alone with 
the Franklin Portable 
Crane and Hoist can 
lift a large casting, or 
any piece weighing 
up to two tons, and 
convey it to any part 
of the works and 
place it on a ma- 
chine or deposit it as 
may be required. 














The ‘“Franklin’’’ is 
always ready for work; 
it goes anywhere, 
everywhere. It saves 
a large amount of 
time and labor and 
insures absolute 
safety. 

Send for 
booklet. 


descriptive 


THE FRANKLIN PORTABLE CRANE & HOIST COMPANY, 


FRANKLIN, PA, U. S. A. 
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I SHEPARD 
CRANES ~ HOISTS |JKI 








The General Pneumatic Tool Company builds SHEPARD Cranes and Hois's 
arranged for Electric, Pneumatic and Hand power in a variety of types 
designed with regard to the particular requirements of Foundrys, Machine 
Shops, Stone Yards, Ice Plants, Street Railway Shops, Steel Works and 
Storage Yard Service. 
A specialty has been made of building Cranes of capacities ranging from 1 to 20 
tons of a degree of excellence fully equal to that of the best heavy crane practice. 
The design of all SHEPARD Cranes and Hoists makes detailed provision for 
the accessibility, complete protection and thorough automatic lubrication of 
all gearing, brakes and bearings. 
A bid on SHEPARD apparatus should always be among those you entertain. 
The result will be mutually advantageous. 
Descriptive Bulletins on request. 
Travelling Cranes, Jib Cranes, Electric Hoists, Paeumatic Hoists, Riveters, Trolleys. 


GENERAL PNEUMATIC TOOL COMPANY, 


General Offices and Works, Montour Falls, New Yoru. 
New York, Singer Bidg. Chicago. Pittsburg, Machesney Bldg. Philadelphia, Stephen Girard Bldg. 

















Elevating, Conveying . 
and Power Transmittin —— 
i . J. W. SEAVER 
Machinery ENGINEER AND ARCHITECT 


CAXTON BLDG, CLEVELAND, 0. 
Helicoid Screw, 
Link Belt, i) PLANS, SPECIFICATIONS AND ESTIMATES FOR IRON 


CONVEYORS. Wire Cable, i AND STEEL FOUNDRIES AND MACHINE SHOPS 


Troughed Belt, mn GENERAL MANUFACTURING ENGINEERING. 
Platform. ; 











Link Belt, Flat Belt and Bucket. 


ELEVATORS. . Package Elevators. Cold Rolling Mills 


Steel Elevator Casings. 


Shafting and Fittings For rolling strips of iron, 
POWER ( no 


4 Gears 
TRANSMISSION. ( Paefleve and Band Wheels. brass, 


copper, 
Send for our complete catalog No. 28. etc. 


H. W. CALDWELL & SON GO., sae 


CHICAGO, 17th Street and Western Avenue. maschinen- 
NEW YORK, 95 Liberty Street. fabrik 


Woodward, Wight & Co., Ltd. - New Orleans. August Schmitz, 


Dusseldorf 64. Germany. 
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A REMARKABLE. GRINDING OPERATION 


Ina recent publication on grinding 
and lapping, this operation was illus- 
trated and described, but we were not 
given credit for the manufacture of 
the wheel. 

The following letter from Mr. J. H. 
Hollinger, Foreman of the grinding 
room of The Landis Tool Co., Waynes. 
boro, Pa., explains itself: 


—a—y 





American Emery Wheel Works, 
Providence, R. l. 
Gentlemen:— | 





I have sent you today by express a 
photograph, together with a box of shav- 
ings made on a Landis Grinder, with one 
of your No. 46, grade M, _ vitrified 
Corundum Wheels, the work being 30 
point steel, hardened. The wheel does 
not wear enough to mention. 

I trust the above will be of interest 
to vou and hope soon to be able to show 
you the operation. 

Yours truly, 


J. H. HOLLINGER. 


The wheel in the photograph is an 
AMERICAN CORUNDUM WHEEL 
and tothe best of our knowledge and 
belief no other wheel has ever done 
this work- 











: Ransom New 
‘Belt Driven Water Tool Grinder 

















- 
Takes first place among yb 
. om 
this class of machinery on 
the American Market to 
Me 


day. 


The large tank shown 
contains the water, water 





blower, and large settling 
pan. The ease and rapidity 
with which this settling pan 
can be cleaned is one of the 
many points of advantage 


over other makes. 











Ransom Manufacturing Co., Oshkosh, Wis., U.S.A. 


European Agents: Ludw. Loewe & Co., Berlin and London. 
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WRIGLEY S EMERY WHEEL DRESSER 


eo Se 7. 1990. =p Me 
iN 


THIS LITTLE DEVICE 
KEEPS LITTLE SPECKS 
OUT OF YOUR EYE. 


Wheels rapidly and surely. 
protection against 





FY PAT jUNE 






It trims Emery 
The guard is a positive 
flying particles. Get one on a 30 days’ trial. 
It has no teeth to wear and is self hardening. 


The Thos. Wrigley Co. 


302 Dearborn St., Chicago, Il. 











F. N. Gardner’s 
IMPROVED DISC GRINDERS 


Designed and built by F. N. Gardner, well known 

as the inventor and originator of Disc Grinders. 

Send for Catalogue and record of “Actual Tests.” 

Gardner Machine Co, Beloit, Wis. 
The Disc Grinding Authorities. 











We Make A Specialty Of Special 
Wheels For Special Purposes. 


We also carry in stock all the regular 
sizes and styles for immediate delivery. 


SUPERIOR CORUNDUM WHEEL CO., 








Caersurceis 7 


WALTHAM, MASS. 














A MAGNETIC SURFACE GRINDER 


Especially adapted for grinding all kinds of engine 


rings, dies, discs, collars, washers, saws and the lke 


Teun “84943 7" 
Saves time and time is money. 
Send for Circular. 


S. B. HARDING, Manutacturer. Waukesha, Wis. 











HEADQUARTERS FOR 


EMERY WHEELS 


25000 in stock ready for shipment. 
L. BEST CO., 45 Vesey St., NewYork. 











There’s a difference between 
ur grinding wheels and others. 

The open, porous structure and 
consequent fast cool grinding of 
Abrasive Wheels puts them in a 
Class above all competition 

Tell us about your work, and 
let us send you one on trial 


ABRASIVE MATERIAL CO. 
PHILADELPHIA, PA 


H Stocker Machinery Co., Chicago, 1 


ABRASIVE 
‘@ 


FOREIGN AGENTS 





, Berlin and Cologne 
and Copen 
z, Budapest 


E. Sonnent dr 
Wilh. Sonesson & Co , Malmo 
t kely Lene 


FAST GRINDING WH 


ace se 





TWO BELTS 
TWO WIRES 


SEHCISP AA 


) 
~ 
~ 
~ 
~ 
te 
~~ 





Style ‘‘N’’ 


New Yankee Drill Grinder 


There's every good reason for follow ing those who 
and putting in a bid for an individual 


The WHYS are plain. 


The grinder can be located any- 


**know 
motor driven grinder. 
Power is saved. 
vhere without regard to line or countershalts. 

As a drill grinder is used more intermittently than 
any other machine the most antagonistic to the 
individual motor drive can find room for nothing 
but favorable arguments for its use. 


So forget the makeshift arrangements connected 
with a belt-driven machine and install this neat, 
well proportioned ‘‘ New Yankee.’’ 

Get in line for a copy of our New Catalog when it 


comes from our printer. White today 


Wilmarth @ Morman Co., 


587 Canal St., Grand Rapids, Mich. 
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Soy Piston Air Drills 


ate simple, powerful, absolutely reliable and cannot leak. They have the 
Corliss Valve motion that keeps air consumption down to the minimum aad 
allows air to be controlled up to 3-8-in. or less of cylinder, thereby giving it 
instantaneous action on the piston. 

They arte made ia 15 different sizes for all purposes and any one will be 
sent on approval, to be returned at our expense ff unsatisfactory. 


Ask us for Catalog No. 8. 


Independent Pneumatic Tool Company, 


FIRST NATIONAL BANK BLDG., CHICAGO. 
Bank Bidg., Pittsburg. ll Front St., San Francisco 


428 











GENERAL OFFICES, 
BRANCHES, 170 Broadway, New York. 1210 Farmer's 











INJECTOR SAND 
BLAST APPARATUS 


Uses any grade of sand under 
high or low air pressures. Ac- 
cessible for repairs. Sold unde 


RIGID FRAMES 
MAKE 


LAYTON 
LIM A'X 








Le xcaballas Q : AIR COM- guarantee. 
PRESSORS anette 
more durable under hard and constant wear than 
others, and the smooth, quick action of the air Cc. DRUCKLIEB 
valves makes them more efficient. These valves 132 Reade Street, New York 


can be taken out and replaced as one piece. WRITE FOR “SANDCRAFT.” 


“ ; : ; , le i f 
Full information in Pamphiet C 201 A. ices Dilan Wiaceieiels Siiiiiaealll th Minnis Seni Ohidin Wiad 





a é for Railroad Service Ee. A. Kinsey Co., Cincinnati, Oh 
Write for it. The Fairbanks Co., New Orleans, La Harron, Rickard & 
McCone, Inc., San Francisco and Los Ang~les, Cal wer 
CLAYTON AIR COMPRESSOR WORKS, Con Detroit, Mick. Canadian: Rand Cos Montveal ‘and 














114 Liberty Street =I- NEW YORK. Toronto, Canade 









Two Motor 
Type Duntley 
Electric Drill. 













the man who carefully and 
thoroughly inspects every detail 
of tool construction, from outer 

casing to innermost working part, 

















Most Powerful 


Portable Drill - 
somes = WHO ALWAYS BUYS 2p: 
Drill Equipped with Screw 
eed, 


DUNTLEY ELECTRIC TOC 











MADE IN ALL PORTABLE 
SIZES 


WOUND FOR ALTERNATING 
ai OR DIRECT CURRENT 


Write for Catalogue 










— en. 
Duntley 


a MANUFACTURED BY 


Electric 


oi. CHICAGO PNEUMATIC TOOL 
CHICAGO COMPANY NEW YORK 


















Duntley 
Bench 
Grinder. 
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One Man Instead Of Four 


Can Cut Off and Thread Pipe 
Up to 15 Inches by Means of 


Forbes Patent gern 
Die Stocks ‘a mo 


Consider what this means in dollars 
and cents saved. The old ‘‘Stock 
and Die Way’’ isa thing of the past. 
It has made way for the quick, easy 
and profitable ‘*Forbes.”’ 


Forbes Die Stocks guarantee 
straight threads long after the time 
other pipe machines fail. The ad- 
justment of the shell takes up all the 
wear. The ‘‘Forbes’’ stands alone; 
it is complete, requiring no vise or 
other accessories. It is portable 
and proves its value in cramped 
places. Arranged for POWER if 
desired. Write for a catalog. 


The Curtis & Curtis Co. 


66 Garden St., Bridgeport, Conn. 


New York Office: 60 Centre Street 











It’s 
the 
Sane 


Do 

It 

Your- 
Self | 


| 
| 





Some advise sending away the cylinder to be rebored. Orhers advise sending for men to come and rebore 
it where it stands.) WHY DO EITTHER—when you can do it yourself quite as well, much more cheaply 
and quickly, with our boring bar? This bar is equally effective on pumps, air compressors, corliss valve seats, 
steam hammer cylinders, etc. 


CHAS F. ELMES ENGINEERING WORKS, 


M’f’rs of Hydraulic Presses and Pumps, 
250-258 FULTON STREET, Established 1863 CHICAGO, U. S. A. 
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HIGH SPEED 
MILLING CUTTERS 


a Specialty. 


Catalogue “A” illustrates and des 
cribes our line of low priced high speed 
milling cutters made by our special 
methods 

Catalogue “B” describes our line of 
cutters made from the solid high speed 
steel, inserted tooth cutters, and com 
bined roughing and finishing cutters. 


We shall be pleased to quote prices on 





all kinds of special cutters on receipt 
of drawings or sketches 


Send for Catalogues. 








Harrison & Knight Mfg. Co. 


211-213 Verona Ave., Newark, 
N. Jes U. s. Bee 

















Wide Range of Spindle 
And Feed Changes. 


Sixteen changes of feed by moving 
the Jever. Changes obtained by 
spur gears only. 


No. 3 Universal 
Milling Machine 


It allows high speeds and heavy 
cuts at the highest degree of accur- 
acy. We've a_ booklet, “The 
Modern Milling Machine,” which 
will convince most any thoughtful, 
practical man of the superiority of 
the Le Blond Double Back Geared 
Millers. 


The R. K. Le Blond Machine 


Tool Company, 
4620 Eastern Ave., Cincinnati, Ohio. 


Niles-Bement-Pond Co., Eastern Agents. L. 
Booth & Sons, Los Angeles, Cal. Bailey-Smith 
Machinery Co., Sole Agents for San Francisco. 

FOREIGN AGENTS—-Germany, de Fries & Cie., 
Akt. Ges., Dusseldorf, Berlin, Stuttgart. Italy, 
de Fries e. C., Corso Principe Umberto, Angolo 
Via Moscova, Milan France, de Fries & Cie., 
19 Rue de Rocroy, Varis Spain, de Fries y 
Cia., 660 Calle de las Cortes, Barcelona. Bei- 
gium, Henry Benedictus, Antwerp. 


























on 
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lather Automatic Gear 
Cutting Machine 


A valuable addition to any equipment on 
account of its 


Accuracy 
Positive indexing mechanism, not 
dependant on friction or momentum. 
Production 
Great strength and rigidity, enabl- 
ing the maximum production of ac- 
curate gears. 
Simplicity 
Ease of operation. Single belt 
supplies power for all movements. 
Adjustments ample and simply made. 


E. J. Flather Mfg. Co. 


Nashua, N. H., U. S. A. 








REPRESENTATIVES— Manning Maxwell & Moore, : 
Inc.. Hill Clarke & Co., Inc., Hill, Clarke & Co., : ee es 
of Chicago. W.M Pattison Supply Co. C. H. * - 
Wood Co. 

FOREIGN REPRESENTATIVES—Alfred Herbert, Ltd., 

Alfred Herbert (France), Ltd., De Fries & Cie., 
Akt. Ges. 


BE FILE PARTICULAR | 
















There Is A Reason 


Absolutely Crucible Steel Used; Highest 
Grade of, Skilled Labor Employed; Conse- 
quently, Longer Life and Greater Efficiency, and 
Economy to the User. 

Philadelphia, 


Carver File Company, Delta F ile Works, Pa.,U. S. A. 


Independent Organization not connected with the Trust in any Form, Shape or Manner 
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HESS-BRIGHT BALL BEARINGS 


ELIMINATE FRICTION—INCREASE EFFICIENCY 


SUITABLE, FOR ALL KINDS OF MACHINERY, LIGHT OR HEAVY, HIGH OR LOW SPEEDS 


An article describing their use under various 


conditions appears in this issue. 








DY NAMOS ana MOTORS 


ELECTRIC HOISTING MACHINERY 


ADVANTAGES 


rO THE MACHINE DESIGNER 













TO THE MACHINE USER 


Definite knowledge of the point 
at which the load is carried, and Lessened running COST by rea- 


definite knowledge of dimensions son of low friction load. 





j required to carry the load with : : - ; 

Saving in lubricants. Elimina- 
4 > | 

out appreciable wear Small ; ; 

: ot Fricti tion of trouble, from defective 

(practically negligible) Frictior . , : , 

I lubrication, Attention required 


loss. Small space required. 


but once or twice a year. 


Durability. 


CO THE MACHINE BUILDER 


Simplicity of constiuction—LOW 
COST—under favorable conditions 


less than ordinary bearings. 


Catalog and estimates cheerfully 


furnished, 


THE HESS- BRIGHT 
MANUFACTURING CO., 
Philadelphia, Pa. 


LINE JACK and COUN TER-SHAFTING MARBLE GRINDING MACHINERY 









































mw 
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Builders of Machine Tools, 


Lathes for Power, Accuracy, Durability, 


Economy and Profits. 


Modern needs are conquered by modern means—otherwise profits are sadly 
lacking. The lathes we manufacture are the highest types in existence. 
They are built to solve all problems incidental to the use of high speed steel, 
built for future requirements as well as present ones. Read a few details of 
the lathe shown above relative to its superior construction. 


Swings 50 inches over bed, 37% inches over carriage and 35% inches over taper 
attachment. Headstock is very long, heavy and well braced. Bearings are hard 
bronze fitted to square seats in headstock, adjustable for wear and caretully scraped 
to fit spindle. Tailstock is heavy and well braced, carriage has broad long bearing, 
apron is very stiff and strong and of improved design. 


This lathe can also be furnished with Motor Drive and standard three change 
feed gears, belt driven with 48 quick change feed gears or belt drive and 
standard three change feed gears. Sixteen or more sizes of Lathes from 14" 
to 69" swing with from 3 to 48 quick changes of feed. 


Write for FULL particulars. 


I. H. JOHNSON, JR., CO., Inc., 


ESTABLISHED 1875. INCORPORATED 1903. 


PHILADELPHIA, PENNA., U. S. A. 


». 48 IMPROVED ENGINE LATHE VARIABLE SPEED MOTOR DRIVE WITH JOHNSON PATENT 48 QUICK CHANGE FEED 


North 15th and Callowhill Streets, 
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other sl The Safety Drill & Tap Holder 


sible Jaw for a Combina- 
tion Chuck there is 


















made. Strong asa solid is the only attach- 
jaw, allows of a continu- ment for the pur- 
ous bite at either end of pose that gives 
4 in gee lid universal satis- 
» jaw the same as 4 80 faction and is 
jaw, thus giving more 
strength and greater Unequaled for 
accuracy than any Efficiency, Con- 
j other venience, Rapidity, 
eS Catalog on request. Accuracy and Sim- 
I The plicity. ' 
yf ] 
Nothing to break or ' 
E. HORTON &SON CO. get out of orden 4 
Windsor Locks, Conn. Made in 4 sizes. : 
covering from 0 to 
0.5. a. 2% in. diameter. 2 
Or Chas. Churchill & Co , Ltd., London, Birmingham, Manchester and Glasgow Schuchardt 
& Schutte, Berlin, Cologne, 5 1, Stockholm, St. Petersbur at New York Fenwick 
Preset Cor Faris, Prence’ Van iclichoten &'Moawene, Rotterdam, Hollend THE BEAMAN & SMITH CO., PROVIDENCE, R. 1, U. 8. A. | 








Drill Chuck Accuracy 


Accuracy in your product depends a good deal on the Drill 


Chuck behind the Drill. 


If accuracy counts with you, then 
the ALMOND WAY of making drill 


chucks should appeal to you. 
Does it? 


83 Washington Street, Brooklyn, N. Y. 


London Office: 8 White Street, Moorfields 











More Floor Space 


You can turn idle floor space into productive floor space 
by properly arranging machines with the aid of an AZ WOND 
RIGHT ANGLE TRANSMISSION. 

A clean and noiseless right 
angle drive. Does away with ob- 
jectionable mule pulley stands and 
noisy bevel gears. Will send 





catalog on request. 


83 Washington Street, Brooklyn, N. Y. 


London Office: 8 White Street, Moorfields. 








For Carrying Oil 

To cutters or tools ALMOND FLEXIBLE STEEL TUBING has 
superceded every other kind of tubing and piping. Compare your 
oiling equipment with the present method employed on the Lo-swing 
lathe, the leading automatic machines, Bullard and Baker Boring 
Mills, Gleason and Whiton Gear 
Cutters and the several Milling Ma- 
chines, Turret Lathes, Pipe Thread- 
ing Machines, Automobiles, etc 
equipped with Almond Tubing. 





83 Washington Street, Brooklyn, N. Y. 


London Office: 8 White Street Moorfields. 


























/. 


} = Lat ae 
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FRRINGTON fi, Tap Holder for Turret Lathe 
ret vai 





41 Cortlandt St., NEW YORK. 


TAPS STEEL as Safely as Cast. Iron. rt = 


Regulates the Whole Power of Machine to Just Drive, but Cannot Break 
Tap. When Tap Sticks (or Strikes Bottom), the FRICTION SLIPS, 
and Tap Can thus be Run In and Out until the 


==. Toughest Metal is Quickly Tapped. 
=? 


ESPECIALLY GOOD FOR ROUGHING AND FINISHING TAPS, RUNNING 





Interchangeable Spring Shank for Rough 


and Finish Taps Occupying One Turret Hole. SOLID DIES UP AGAINST A SHOULDER, Etc., Etc. 














The New 7 
Tool Holder 













PRREREEE: 











For 


Engine — Ww 
And ; The Baker Im- 
proved Almond 


Speed 
“pon es Turret Head 
[ Tool Holder 


This is the only head on the market that auto- Reid Drill Chuck Jaws 


matically releases Tool Turret on back stroke. 






W 








It is as easily put on or off as a chuck; is rapid, ; . 
reliable pee reasonable in price with three points of contact (see illustration) 
liable, s ; reasonable in >. 
a, ae : furnish a /ong 'd gri ‘ rg 
The leading builders of small lathes (9” to 20” ory 4” te ; “aig ‘ - If you buy a 
. ’ - eld, 'O buy ac *K < went Tea;rs 
swing) have adopted the ‘‘Baker’’ because of its FOR Sey 8 Canee Cas Cremy years 
A of hard service has proven to be the best all 
exclusive te ‘S. 
, around chuck on the market. 
Ask your dealer to show you one—or write us ; 


for a descriptive folder. Write for price list and discount. 


° . k ’ 
> eo R. H. Brown & Co., 


7015 Kimball Avenue, 
Theodore Butler, 149 Queen Victoria St., London, E. C., Rep. for Europe. NEW HAVEN, CONN, 




















Ever have an Independent Chuck break? IT TAKES SOMETHING MORE THAN A MASS OF CAST IRON 
UNION a : 


. give strength to the iaws— 
all Steel Chucks can't break. ou knew thet. Serend o 
Send for Booklet. all quenp olied aume @ 


. . ‘. metal in th ody f 1u 
Union Mfg. Co., New Britain, Conn. only adds to its bulk and th 


103 Chambers Street, New York. 





ALL STEEL No. 64. 














TWO Bull Ladles like this would aa aes dine aes 
be useful in your foundry. general strength, durability 
k 


_ = YOU would be surprised at the very low Seeeahcaee Chines ee naked 
prices we could make for Send for Catalog “ 
like this delivered in your city ma \ 
The HOGGSON & PETTIS CO., New Haven, Conn, 





Ask for “‘Book.”’ TW 200 or 250 lbs. capacity each. 
FOUNDRY 2 +4 
Byram @ Company, Inc., uii'insixv, Detroit, Mich. ae <= a 
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We Sell Chucks 


Not Wrenches or Keys. 





[f you’re in the market for a wrench—buy a wrench, but if you need a chuck—buy a chuck. 

Most chuck manufacturers lay particular stress on their superior wrenches and keys for tightening; 
they say very little about the chuck itself. Your own common sense should tell you that a superior 
key or wrench doesn’t necessarily make a superior chuck. The drill will still continue to slip, wear- 
ing away the jaws and finally breaking or injuring the shank no matier how . 
much the manufacturer dwells ;upon his “wrench’’—for the fault lies in the 







chuck itself and you’re the one to suffer. 


The Gronkvist Automatic High 
Speed Drill Chuck 


































has no wrench atall, it wins on pure individual merit. The nearest you get 
to using a wrench is using two of your fingers to turn the sleeve (as illustrated). 
A boy can operate it as easily as a skilled mechanic. 

The Gronkvist is fool proof. It releases, grips, tightens, holds and centers the 
drill automatically and instantaneously. The operating principle is that of a clutch—the harder the 
pull, the tighter the grip. Thus the drill can’t slip, but can be released in a second while the 
machine is running at full speed. You can save more than 20% in drills with the “Gronkvist.” 
Calculate for yourself the time saved. 

One man bought one of our No. 4 chucks lately and said he intended to save $100 on same in a 
yearstime. He allowed a saving of $8 in initial cost, $30 in time saved changing drills, and $62 in 
saving 3 dozen High Speed Drills. We proved to his entire satisfaction that he was too low—he 


under rated the saving power of the “Gronkvist.”’ 


$500 Saved By A Single “GronKvist”’ 


in a couple of years or so was more like the proper estimate if he considered 
that the Gronkvist would last 5 times as long as any other chuck and would 











enable him to drill twice as fast. 





If you install the “Gronkvist’’ exclusively, you'll get back your first cost in 
less than 3 months, after that it’s all clear profit. The superintendent of a lead 
ing concern said to us the other day, “I have tried every chuck on the 
market, but since I got hold of the “Gronkvist’ [ certainly am through with 
all the other wrenches or key chucks; they make me tired and disgusted 







with their continual so called improvements.” 
Send us vour order and be convinced. The “Gronkvist” is the oniy real chuck on the market 






to-day. Write for our Catalog. 


GRONKVIST DRILL CHUCK CO.. 


18 MORRIS STREET, JERSEY CITY, N. J. 


HEADQUARTERS—Briderna Grinkvists Chuckfabriks Aktiebolag, Katrineholm-Sweden Agents in Great Britain: Buck & 
Hickman, Ltd.. C. W. Burton, Griffiths & Co., Chas. Churchill & Co., Ltd., London, Birmingham, Manchester and Glasgow. 







and Charles Taylor, Birmingham 
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- 
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Whiton Chucks 


are made in a wide variety of styles and these varieties are grouped in 


three general classes; for light, medium, or heavy work. Whichever 
styles you choose, you are assured by our guarantee that they are free 
from flaw or other imperfection and that they are accurate within the 
close limits claimed in our catalog. We are able to supply promptly 
the size and style of chuck that you need and have issued a most com- 
prehensive telegraphic code for the convenience of our customers. For 
forty years our name has stood for everything good in chucks and “‘a 
Whiton Never Slips or Breaks” is almost a proverb among chuck 
users. Would you like us to send you Whiton’s Chuck Book > 





D. E. Whiton Machine Company, 


New London, Conn. 


EUROPEAN AGENTS—Selig, Sonnenthal & Co., 85 Queen Victoria St., London, E. C 
“Whiton” Chucks sold and kept in stock by principal dealers all over Europe 
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“Carel 


Thirty-Three Years’ Study And Effort 
Is Back Of Every Card Tool 


For thirty-three years Card's thread-cutting tools 
have represented the highest attainable quality. Every 
year has brought them one degree nearer tool perfection 
~-as steels have improved and machinery has become 
more efficient--until to-day they have passed the 
“thirty-third degree. 

Long continued study, skilled workmanship and finest 
materials have been combined to make the name 
“S.W. Card” a guarantee of quality on Taps, Dies, 
Screw Plates, etc., and that means best results, highest 
economy and greatest profit for those who use them. 


Wherever there are threads to cut, there are expenses 
to cut--and Card Tools serve both purposes with 


perfect satisfaction. 

















LET US SEND YOU ONE OF OUR 97-PAGE ILLUSTRATED CATALOGS 


S.W. Card Manufacturing Coj, 


New York Store, 132 Liberty Street. 
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t | The Man Who Knows “Card Quality” Is 
A Stranger To Thread Cutting Trouble 


By Card “Quality” we mean the excellence of work- 
manship and material that makes Card Tools perfect 
in temper, proportion, design, trueness, accuracy, clean 
cutting, fast work and lasting efficiency. 

Test them in your shop along with any others and 
you will soon see the value of Card Tools. They 
produce the kind of work that makes thread-cutting 
profitable, and they can be relied upon to dive that 


kind of results in every case--for years. 








They are made in all styles and sizes for different 
purposes--but they are all alike in quality. We have 
no “sliding scale” there. “Absolute satisfaction to 
the man who wants the best” is our guarantee. 

On the following pages are shown many Card Tools 
~-look them over. 





LET US SEND YOU ONE OF OUR 97-PAGE ILLUSTRATED CATALOGS. 


/0 ansfield, Massachusetts, U. S. A. 


Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. 
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No. 101 No. 105 


No. 105, Hob or Master Taps are used chiefly for cutting solid bolt dies. Made for V Standard, United | 


States Standard or Whitworth Standard threads in sizes ranging from one-quarter inch to 2 inches in diameter. | 


No. 101, Machinists’ Hand Taps. made for V Standard, United States Standard and Whitworth Standard 


threads, in diameters ranging from one-sixteenth to fifteen sixty-fourths inches. 


No. 103, Machinists Hand Taps, have . Pr ay ee 
shanks either size of bottom of thread or full ; ‘. _ J 
size of thread. Made with V Standard, United conmtnnaieds " re pee 4 
States Standard or Whitworth Standard 


threads, in sizes ranging from three-sixteenths _—— PRVVVVVVVVVVV8880 8 
inches in diameter to 4 inches in diameter. TH cxnnsgncIBFEEPENREEPEEEET 

No. 112, Machine Screw Taps, size of screw = 3dd))d)dbdbbbbdbbbD 
gauge No. 1 to No. 30. 7 


No. 109, Sellers Hob Taps. Made for V 
Standard threads, United States Standard threads 


or Whitworth Standard threads in sizes ranging 

















from one-quarter inch in diameter to 2 inches No. 103 
in diameter. 
9 NNN ASS YANNIS m= 


S.W. CARD. . 


PIPIPS FOP DF cr 


SVISIOTSIII ISI ri 
‘yy \ 44 dd ‘ ¥ a wud 7 = - 
see 2 


add ddd ore 
tf TOG 





SEND FOR OUR 97-PAGE CATALOG. 


S.W. Card Manufacturing Cd 


New York Store, 132 Liberty Street. 
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No. 108, Tapper Taps. Invaluable tools for tapping nuts in quantity. Made for V Standard, United States 
ed Standard or Whitworth Standard threads in sizes ranging from one-quarter inch in diameter to 1'4 inches in 
diameter. These taps are carried in stock, fitting either National or Acme Nut Tappers. 


rd No. 106, Short Hob Taps. Intended for 

, cutting both open and screw plate dies. When 
wanted for the latter it should be so stated as 
they are made larger for that purpose. Made 








’ for V Standard, United States Standard or 
Whitworth Standard threads in sizes ranging 
No. 106 from one-quarter inch diameter to 2 inches 
diameter. 
No. 107, Pulley Taps for 


tapping set screw holes in pulleys. LELODID ODO LOD DL Lp 


Made for V Standard, United 








States Standard or Whitworth ANLANNLAAAAAANAAAAN 
Standard threads in sizes from one- No. 107 
quarter to 1 inch diameter and 6 to 24 inches in length. 


No. 113, Stay Bolt Taps. Made in sizes from three-quarters of an inch to 1% inches in diameter and 16 
inches to 54 inches in length. 








os = reenter reer ae ' 
‘i : MMIII eee 
No. 113 


LET US SEND OUR 97-PAGE ILLUSTRATED CATALOG. 


“q@ansfield, Massachusetts, U. S. A. 


Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. 
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ANNNRARNNRRANOORD Da No. 119, specially made for “B. & S.” 
Patent Safety Drill and Tap Hoiders in 


sizes from one-quarter inch in diameter to 





SW.CARD 
1% inches in diameter. 








No. 117 A, Straight and Taper Boiler Taps. : 
Made in diameter sizes from one-half inch to 


2! inches. ATARI oe 











A ARERR RAAAE ARAAAAAAA ALAA 


No. 117A 


No. 117, Patch Bolt Taps. Made especially for boiler 
makers, slightly tapered to make bolt a steam-tight ft. Dia- 


meter sizes, one-half inch to 1 4 inches. 











S.W. CARD 


A 
| 


No. 904, Chasers for Screws. — 
Cutting 5 to 70 threads to the inch. 


They have V threads only. S = aie 
2 S.W.CARD Ss? 


No. 904 





16 


No. 206, Tap Wrenches. 
From 5 to 24 inches long for 


taps from one-sixteenth to 1! 








inches in diameter. 





LET US SEND YOU OUR 97-PAGE ILLUSTRATED CATALOG. 


S.W. Card Manufacturing Cola 


New York Store, 132 Liberty Street. 
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No. 207, Handy Tap Wrench. A most convenient tool for 


any shop. Made for taps from one-sixteenth to three-sixteenths 
and is 4% inches long. 


Nos. 114, 115, 116, Pipe Taps, Hobs and Reamers. All Pipe 
Taps and Hobs sent with right-hand threads unless left-hand is speci- 
fied. Sizes from one-eighth inch to 4 inches diameter. 





PALE ECEL EL EECC CELE CeCeeeeennl 


No. 801, Die Holder. For use in Lathe or in Turret of a Screw 
Machine. Made in sizes for holding dies 


aaaaaaa 





cr =: from five-eighths to 2'4 inches in diameter. 
a- : 
= No. 903. Center Reamers. Shanks of 
No. 114 No. 115 No. 116 No. 1 are one-quarter, three-eighths and 
one-half inch in diameter: No. 2. one- 
~ quarter and one-half inch. 





No. 208, The Horsfield Pat. Tap and 
Reamer Wrench. These wrenches are 
drop forged from bar steel, with hardened 


a a 7 \ tool steel jaws. They are light, strong and 
durable. Sizes, 7 to 40 inches long for taps 


from one-sixteenth to 2'4 inches diameter. 








yr 








LET US SEND YOU OUR 97-PAGE ILLUSTRATED CATALOG. 


/0 ansfield, Massachusetts, U. S. A. 


Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. 
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No. 902, Machine or Solid Bolt Dies. Made with beveled edges for V 
Standard, United States Standard or Whitworth Standard threads in all 


cutting sizes from one-quarter to 14 inches. 





























Card's Screw Plate Sets 
are made for all purposes. They 








contain different nunibers and 
sizes of taps and dies and differ- 


ent sized stocks according to the 





requirements of the several 
kinds of work for which they 


are intended. 





Screw Plate Set 


They come in various 81zes, 


equipped with our “Improved” Screw 


Plate Stocks, Tap Wrenches, Dies, 
Guides and Taps. Inthe “Improved” 


Stock, dies are adjusted by means of 








a taper screw, obtaining either a tight 





or a loose fit. They always grip the 


“Improved” Screw Plates 


screw whether it is moved in or out. 


LET US SEND OUR 97-PAGE ILLUSTRATED CATALOG. 


S.W. Card Manufacturing Co 


New York Store, 132 Liberty Street, 
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The way to know Card Quality 
and to benefit by it, 1s to use Card 
Tools. Give them a trial in your 
shop on any work within their range 
and watch the results. You will find 
you can get better, more accurate, 
cleaner work in shorter time with Card 


Tools. 


That's the influence our “quality 
has on profits. It puts an end to tool 
troubles and insures results as near per- 
fect as the best skilled workmanship, 
finest material and long experience can 
approach. 


And that's why you owe it to your- 
self to give Card Tools a try-out. 


LET US SEND OUR 97-PAGE 
ILLUSTRATED CATALOG. 








The quality of these tools is guaran- 
teed by the name “S. W.Card’’, stamp- 
ed on each one, and the perfect trueness, 
accuracy, temper and lasting efficiency 
of each individual tool makes the sets 
highly valuable for the modern ma- 
chinists) work. 


The preceding pages give a good 
general idea of the scope of Card Taps. 
Dies. Screw Plates, etc.. but their 
quality, of which Wwe are so proud and 


for which we have worked for 33 


years cannot be shown in halftones. 




















~gansfield, Massachusetts, U. 5S. A. 


Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. 
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For Best Possible Re- 


sults in Case- 
Hardening 











megs 





there is no eqval to ‘“‘BLACK DIAMOND”’ 
GRANULATED RAW BONE. 


The name has become an actual guai- 
antee of perfect satisfaction to the discrimi- 
nating ‘‘case-hardener.’’ It is made of 
hard, raw shin bones, so hard and flinty 
in character thatit does not waste in 
burning the way the ordinary bone 
does when used for case-hardening. 











The little 
above, tells all the advantages 

of Hubbard’s ‘‘Black Diamond’’ 
Raw Bone and contains full detailed 
instructions from the foremost case-harden- 
ing experts in this country and many inquiries 
and answers for special work. We want to send 
you a free copy. Just drop us a line requesting it. 


book, shown 





The Rogers & Hubbard Co. 


Middletown, Conn. 


Agent for Germany—Herman Wickert, Jr., Frankfort a. Main. 
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about the Office and Plant of the Hill 
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Publishing Company 





As most of our readers know, the Hill 
‘ublishing Company is a descendant in 
rect line of the American Machinist 
ublishing Company, established in 1877, 
nd has extended its field by the purchase 
f the Power Publishing Company, The 
Engineering and Mining Journal, Inc., 
he Johnson Publishing Company, and 
e Scientific Press, all publishers of 


ngineering papers and 


i 1 | 


from windows on all four sides and two 
large skylights 

We hardly think it necessary to go into 
any extended description of the plant and 
offices; the pictures show things better 
than written words and in a language 
all can understand 

Fig. 1 is a view of the building from 


the corner of Pearl and Centre streets 


hose facing in being filled with new 
books fot sale, those facing out contain- 
ing the editorial reference library. Against 
the wall to the right are four dictating 
booths containing phonographs All dic- 
tation m this office is to phonographs, no 
stenographers being employed 

Fig. 3 is a view taken from near the 
back stair door, looking toward the edi- 


torial offices In the left 





Oks. 

The concern occupies 
the three top floors of 
the Hallenbeck Building, 
m the corner of Park 
nd Pearl streets. 

Pearl street is laid out 
n the site of old Pearl 
creek of New Amster- 
dam days, and is as 
crooked as a_ rainbow 


handle. Starting east 


from Broadway, three 
squares above the City 
Hall, it wanders in every 
direction of the compass 
all over the lower East 
Side and ends in Broad- 
sowling 
Green, a mile on Broad- 


way below 


way from its start 

We thought a crooked 
street a good place for a 
straight 
here we are. 

It is the aim of the 
management to have 
everything that is useful 
ind of good quality, but 


business, and 


not very much for orna- 
ment. 

Nothing is done by 
hand that can be better 
lone by machinery. 

System is used where 

does not require more 





U.T.HUNGERFORD BRASS 








& COPPER CO, 


foreground are the type- 
writer desks, where all 
letters are written from 
dictated records On the 
ight is the subscription 
department; the cabinets 
against the wall contain 
the stencils tor all the 
mailing lists. 

Fig. 4. Our vice-pres 
ident is the active office 
manager and from his 
desk can be seen every 
ther desk in the main 
office This view, look 
ing to the right, shows in 
the far corner a bit rf 
the bookkeeping depart 
ment, 

Fig. 5 The other 
view, looking to the left, 
from same point Edi 
torial room in tront; 
hook department to right 
Away against the licht 
just over the fire ex 
tinguisher near the post 
can be seen the mechan 


ism of the endless con 


veyer that carries copy, 
proof, cuts, et from 
the mM ke up at sks tX th 


s perintendent’s desk 1 


the floor below 
And now let us go 
down and see the wheels 


; 


g iround Here is a 








labor to keep the system 

than to do the work 
Something over two FIG. |. 

indred 


their bread and _ butter 


people make 


re, and many of ’em also use pie 
There is approximately 11,000 square 
t of floor space on each story. The 
» or tenth floor is occupied by the offices 
me, the ninth by the composing room 
d press room and the eighth by the 
idery and shipping room 
The plan on another page will give 
me idea of the general arrangement of 
main office. It can not, of course, 
ww the location of many desks in the 


itorial rooms. There is plenty of light 


FIVE HUNDRED AND FIVE PEARL STREET, FROM 
THE CORNER OF PEARL 


Fig. 2 is a view taken from behind the 


counter at the office entranc« On the 
extreme left are the make-up desks, th 
door beyond going into the locker room 
The eagle 1s overt the door fa large fire 


proof vault, and beyor d igainst the back 


walls can be seen the huge letter file, 
holding over half a million letters. Im 
mediately in front is the mailing depart 
ment with copying machines and power 
letter sealer. In the center is the wait 
ing room formed by sectional book cases, 


AND CENTRE is 


' 


clean printing ofhce and 
bindery, where the floor 
scrubbed anon and 
the windows clean, 
| 1 All the 


machinery on these two floors is enam 


where there 1s light and good air 
eled white and wiped off twice in a while 
Every machine has its own electric motor 


and there is no shafting or belting over 


Fig. 6 shows the delivery end of the 
row of presses, first seen when entering 
the room by the rear door. Of course 
half of this floor is taken up by trucks 
and paper storage, sorts caster, melting 


pots, ete., not shown 
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Aull Publishing Co, 
Occupy 8**9** & 10" Floors 
355,000 Sq. Feet 





President's Office 
Accounting Dept | | 
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Plan Of Office. 
Hill Publishing Co, 
505 Pearl St., New York 
11000 Sq. Feet 
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FIG. 2. VIEW FROM FRONT DOOR LOOKING DIAGONALLY ACROSS THE OFFICE, 
SHOWING RECEPTION ROOM IN CENTER 


See nats 


~ : 
alll 


‘“ va ee 


grr + el See x2 


FROM THE REAR OF OFFICE LOOKING TOWARD EDITORIAL ROOMS AND THE 
MAIN ENTRANCE, CENTER OF PICTURE 
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FIG. 4. FROM THE VICE-PRESIDENT’S DESK, LOOKING RIGHT. BOOKKEEPERS IN FAR CORNER, 
LETTER FILES ON RIGHT 




















FIG 5. FROM VICE-PRESIDENT’S DESK, LOOKING LEFT, SHOWING BOOK DEPARTMENT 
AND EDITORIAL ASSISTANTS 
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FIG. 6 DELIVERY END OF ONE OF THE ROWS OF PRESSES, SEEN FROM THE REAR ENTRANCE 






































FIG. 7. THE OTHER ROW OF PRESSES, DELIVERY END TOWARD PEARL STREET 
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FIG, 8. 





Fig. 7 shows the row of presses and 
feeders facing the windows on the Pearl 
street side. In the far end of the alley 
can be seen a press used only for print- 
ing covers. 

Fig. 8 shows the alley between the two 
presses and shows the self- 
feeders. The paper is piled straight on 
a sub-truck, a flat maple platform on 
small wheels, and this on a big truck. 


When the attendant wants to put the 


rows of 


THE ALLEY BETWEEN 





paper on any feeder for any run, he 
pushes sub-truck and all onto the feed 
table and the machine does the rest. The 
usual truck loads of paper have been re- 
moved to show the machines. 

Fig. 9 shows the composing room, where 
nothing but advertising is set. The equip- 
ment in this room is so arranged that 
any drawer of type may be reached with- 
out disturbing the man working at the 
All ads when set are carried toward 


case. 

















FIG, 9. 





ADVERTISING COMPOSING ROOM 





THE PRESSES, SHOWING THE AUTOMATIC FEEDERS 





destination when finished and nothing has 
to be carried backward. 

Fig. 10, the Linotype machines, where 
the reading matter is set. As everyone 
knows, these machines make their own 
type as they go along, distribute the last 
line while the new one is being set and 
otherwise act so intelligently that they 
ought to be allowed to vote. 

Fig. 11 shows a corner of the job room 
on the eighth floor, where nice printing 
is done. 

Fig. 12, in the same department, shows 
some platen presses, etc. 

Fig. 13 shows the self-feeding folding 
machines on the eighth floor. These ma- 
chines take the product of two presses, 
32 pages, and deliver it in two signatures 
of 16 pages each, folded. From these ma 
chines the folded sheets are put through 
presses and tied up into bundles and piled 
on the floor opposite their proper place 
on the gathering machine. 

Fig. 14 shows the line of automatic 
binding machinery and is the only ar- 
rangement of its kind that we know of. 
On the left the long machine is the gath- 
erer. It is fed from this side with piles 
of each section that goes to make up a 
paper, be it two sections or twenty-tw« 
This machine gathers the books, jogs 
them straight and carries them to the 
stitcher. Now this machine will find al! 
signatures that are wrong, a sheet of 














has 


here 
fone 
own 

last 
and 
they 


oom 
iting 


1iOoWS 


ding 
ma- 
sses, 
tures 
ma 
ough 
piled 
place 


matic 
yr af- 
w of. 
gath- 
piles 
up a 
-twe 
jogs 
> the 
id all 
et of 











November 7, 1907. 


AMERICAN 


MACHINIST 








FIG. 10. 


paper too thick or too thin or upsidc 
down, or if it misses one or takes two, it 
will stop and put up a signal telling 
where the trouble is. A boy, without 
moving from his tracks, takes the stitched 
books from the delivery packer and puts 
them on the table between the stitcher 
and the covering machine. This machine 
feeds in the books in one place and the 
covers in another and glues them on. 
From the delivery of the coverer the 
books go to the feed table of the auto- 
matic trimmer, where, taking three cuts 
at once, the books are trimmed to the 
proper size and are delivered directly 
upon the mailing table, where they are 
wrapped and put into the mail bags, with- 
out a false move of any kind. 

The average weight of our publications 
is upward of 90,000 pounds per week, 
and every taken 
unnecessary handling of this great weight. 


precaution is against 


LINOTYPE MACHINES 
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Fig. 15 shows the shipping room. On 
the right can be seen the open stock of 
back numbers and stationery. In the far 
corner is a grated door leading into a 
room devoted to the care of the stock of 
bound books. 

Che office of the Hill Publishing Com- 
pany is open and a welcome extended to 
all our readers and advertisers when they 
come to New York. We are always glad 
when any of them have their mail ad 
Gressed in our care and make the office 
their headquarters, and all are invited to 
do so. 

Pearl street will 
Father 


gets through with the 


Five hundred and five 
rot be so hard to find after 


Knickerbocker 
little improvements now going on right 


at the corner of our building. Something 
over thirty millions will be spent there. 
The buildings in the foreground of 
Fig 1 have all been condemned and will 


come down. All the buildings between 505 


ind the Brooklyn bridge on the right of 




















FIG, 12 


TAL 
“it 
: 





ANOTHER CORNER IN JOB ROOM 





lig. 1 have been condemned, and two- 
thirds of them have been torn down and 
cxcavating is going on now 

Here will be the new terminals of the 
Brooklyn bridge, of the subways connect- 
ing the three bridges, of the Third avenue 
levated road and a great transfer station 


1f the present subway and surface lines. 


i 
A point where centers the greatest activ 
ity and the greatest number of people in 
Greater New York Our building will 


face these terminals, which touch City 
Hall park on one side, the great news- 
while to the 


paper offices on the other, 


left, conveniently located, is the Criminal 
Courts and the City Prison, a block or 
is Mott, the Bowery and 


quarter 


two behind us 


the Chinese we've got every- 
thing within walking distance: come in 
and see us. 

This then is the end of an attempt to 


give you a little idea of the facilities and 
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issues a pocket-book, giving names 
and addresses of the makers of all « 
gine and power-house supplies—20,000 
these useful little books are giyen ‘to 
operative engineers all over thé worl 

The Engineering and Mining *Journal 
issues a special number every quarter 
one devoted to the statistics of mini 
giving the output of the year for the 
whole world, in January; two devpted to 
the mines of Mexico, in April and Jul 
and one devoted to the coal mines of 
\merica, in October 

Any and all of these special issues 
would be most excellent mediums to ex- 
ploit products suitable for these fields of 
engineering, because they go not only to 
all the regular subscribers, but to the 
entire possible list as well 














FIG. 13. LINE OF AUTOMATICALLY-FED FOLDING MACHINES 
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FIG. 14. THE LINE OF AUTOMATICS. GATHERING, STITCHING, COVERING AND TRIMMING 
A CONTINUOUS STREAM OF PAPERS 





equipment of the House of Hill, devoted 
to the publishing of three good engineer- 
ing papers and sundry books designed to 


be of use to men who do things 


Other Notable Special Numbers 
of Our Publications 


While the AMERICAN MACHINIST in 
dulges in a special number only once in 
five years, our other publications are built 
differently 

Power issues a_ handsome _ special 


edition every December, and from the 











Advertising Directory in that number 








FIG. 15. SHIPPING ROOM, EIGHTH FLOOR 
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THE PRE-EMINENCE OF THE “CLEVELAND” IS INDISPUTABLE 


The above illustrates the HOME OF THE “CLEVELAND” and on 
the pages following we present the who/e Cleveland family, from our 
smallest to the largest, in the three separate designs, Plain, ?-Ho/e and 
Full Turret. Quite an array we will admit. It is the result of eighteen 
years application to the wants of the manufacturing public, to whom we 
extend our w#bounded thanks for their past liberal patronage and the 
sincere hope that our efforts may merit a continuance of it. 


Our field encircles the globe and for those interested we append the names 
and addresses of our representatives: 


Eastern Representative—J. B. Anderson, 2450 North 30th Street, Philadelphia, Pa. 
Western Representative—H. E. Nunn, 22 Fifth Ave., Chicago, Ill. 
Foreign Represents tives —Chas. Churchill & Co., London, Manchester, Birmingham, Newcastle-on-Tyne and Glasgow. 
Messrs. Schuchardt & Schutte, Vienna, Berlin, St. Petersburg and Stockholm, Alfred H. Schutte, 
Cologne, Bru:sels, Liege, Paris, Milan and Bilbao. 


Cleveland Automatic Machine Company 


CLEVELAND, OHIO, U. S. A. 
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CLEVELAND AUTOMATIC MACHINE COMPANY 





¥%-INCH PLAIN “CLEVELAND AUTOMATIC.” 


CNRS Tk 
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5g-INcH PLAIN “CLEVELAND AUTOMATIC.” 


CLEVELAND, OHIO. U. 8S. A 
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CLEVELAND AUTOMATIC MACHINE 


COMPANY 





114-INCH AND 2-INCH PLAIN “CLEVELAND AUTOMATIC.” 








2%-Incuw PLaIn “CLEVELAND AUTOMATIC.” 


VLE VELARD, 


OHIO, U. 
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WHALEN 
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CLEVELAND AUTOMATIC MACHINE COMPANY 
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1-INCH, 15-INcH S. F. PLAIN “CLEVELAND AUTOMATIC.” 





14%4-INcH AND 2-INcH 3-HoLe Turret “CLEVELAND AUTOMATIC.” 


CLEVELAND, OHIO, U. S. A. 
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- | CLEVELAND AUTOMATIC MACHINE COMPANY 








CLEVELAND, OHIO, U. 8S. A. 
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CLEVELAND AUTOMATIC MACHINE COMPAN) 
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INcH TurRRET “CLEVELAND AUTOMATIC.” 








1'4-Incn Turret “CLEVELAND AUTOMATIC.” 


CLEVELAND, OHIO, Y. £2. -&. 
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CLEVELAND AUTOMATIC MACHINE COMPANY 
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2-INcw Turret “CLEVELAND AUTOMATIC.” 














2'4-Incu Turret “CLEVELAND AUTOMATIC.” 


.FCLEVELAND, OHIO, U. S. A. 
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CLEVELAND AUTOMATIC MACHINE COMPANY 








234-INcH TurRRET “CLEVELAND AUTOMATIC.” 





CLEVELAND, OHIO, y. Bs A: 
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CLEVELAND AUTOMATIC MACHINE COMPANY 
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6-Incw Turret “CLEVELAND AUTOMATIC.” 





2-INcH “CLEVELAND AUTOMATIC” CHUCKER. 


JOCLEVELAND, OHIO, Va 2a des 
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The Flexible Speed Multiplying Grinder 


By the use of this electric driven multiplier a speed of 21,000 R. P. M. may be had, 
increasing the speed of flexible shaft 8% times. This high speed gives small emery wheels, 
up to 1 inch diameter, great cutting efficiency and is particularly adapted to finishing up 
metal pattern work, cleaning up cast iroa gear work, finishing and touching up dies, grind- 





nz out wrinkles, ete., or for internal grinding. The outfit can, of course, be taken to the 


work, thus saving a tremendous amo ant of time. 


Send For A Descriptive Catalog 








COATES CLIPPER MFG. COMPAN Wc 






N 
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The Transmission Head For 
Flexible Shaft 


In Connection with the Coates outfit we have 
brought out a transmission head which enables the 
flexible shaft to be used to transmit power from a drill, 
lathe or other machine tool, in order to do drilling, 


tapping, grinding, buffing, et 


For grinding the multiplying device may be used, 
thus increasing the shaft speed 8% times. The illustra- 
tions show the wide range of efficiency possible with 
this outfit. 


With Transmission Head and Speed Multiplier 


_f Send For Our 
an 


! 
| Descriptive Catalog 








Breast Drill Driven From a Lathe In Position On a Drill Press 


orcester, Massachusetts, U.S. A. 
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By TaKing The Tool To 
The Work 





you can often save hours of delay that would be required to 
move the work to a grinder or drilling machine. 











, Wherever the Coates 
outfit has been tried per- 
fect satisfaction has re 
sulted. Our hundreds of 





repeat-orders prove that 
conclusively. Why not 


investigate ? 


Send 

For Our 
Descriptive 
Catalog 











COATES CLIPPER MFG. COMPAN 
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There are 1o1 holes to be drilled in the setting-up room—the 
‘‘Coates’’ easily and quickly drills them. 





You can put the motor any old place, leaving the drill free 
for execution. The Coates Outfit is an invaluable assistant in all 


kinds of shop work. It’s time you ‘‘got acquainted.,”’ 


Send For Our Catalog 








NJ Worcester, Massachusetts, U.S. A. 
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THE STANDARD TOOL (O'S Drill 


STANDARD - Write for Circular 


CLEVELAND, OHIO C hucks 
and 
94 Reade Street, New York 


Made in Five Sizes. | 













































Ww ’s P 

arren Ss atent Note the simple yet effective construction of these joints and you will get the key to 
“ ~ their great success. The Center block has recesses into which the headed projections on 

Universal Joints 


the forks fit, thus preventing the spreading of the forks and materially helping to make these 
. The Strongest Universal Joints On The Market 
Made In All Sizes 8 J 


They are made ofthe finest material and are self lubricating—when once oiled, 


they will not need attention fora year. All parts are interchangeable and fit accurately. 
‘ ’ have adopted ours exclusively and their repeat orders — 
prove the quality and efficiency of Warren’s Universal 
Joints. Ce 
I 
We also do Gear Cutting in all branches and are  cateews= 
, Tool and Model Makers. 


MUTUAL MACHINE COMPANY, 25 Wells St., Hartford, Conn. 











Many of the largest users of Universal Joints 




















imme YV hen You Are 
“nnn Buying Taps 
‘¢ /Don’t Forget That Carpenter’s Taps 


have the oldest, highest record of any on the 
sain market. ‘There are none superior. Catalog? 


J. Ms. CARPENTER TAP & DIE CO., kite tang, USA’ 

















LYON STEEL FACTORY EQUIPMENT 


We make Racks, Boxes, Barrels, Trucks, 
Tables, and Clothes Lockers, all from Steel— 
Write for our General Catalogue. 





STEEL 
BOXES 
For 
ALL PUR- 
POSES 







We are the originators of the idea of making 
factory equipment from steel and our great 
s.ccess in the past five years testifies to the 
merits of our goods. 


LYON METALLIC MANUFACTURING CO., Aurora, Il, 
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-|BENCH FILING MACHINES. 


| 
| 
These machines will file a die in half the time a 
man can file it by hand and do it smoother and 
more accurately. Is arranged so that either regular 
or special files can be used, also hack saws. 


BENCH SURFACE GRINDERS. 


These grinders are especially adapted for tool- 
room use, for finishing small die and punch work, 
also cutter grinding. The table is adjustable to 
various angles and heights. ‘The rest for the out- 
side wheel is also adjustable. 


Send for further particulars and prices. 


‘THE ROBINSON TOOL WORKS, 





Waterbury, Conn., U. S. A. 

















ECONOMICAL 
and RELIABLE 


LUNKENHEIMER BRASS 
LOOSE PULLEY OILER 














Will not throw or waste oil. and is 
easily filled—can be regulated to feed 
any quantity of oil. 

One Filling Will Last 
From Two To Four Weeks 
Feeds only when pulley is in motion. 
Your loca’ dealer should 
have them if not write us. 








THE LUNKENHEIMER COMPANY 
Largest Manufacturers of High-Grade 
Engineering Specialties in the World 

General Offices and Works, Cincinnati, 0., U.S.A. 

Branches: New York: 66-68 Fulton Street 
London: 8. E., 35 Great Dover Street 82 











WESTERN =_=CTRIC 





YOU CAN SAVE 


2 5 - 6 0 %~ 
on your power bills if you use Western 


Electric Co.'s 


INDIVIDUAL MOTOR DRIVE 


Our bulletin No. 305 6-U will tell you all 
about how to do it. Write to-day 




















Patent J. & B. Shaft Straightener, fo 
straightening shafts of any diameter up to 
1%" in lathes from 14" to 24” swing. 

Simple —Adjustable—Enormous Leverage 


Self Releasing—Very Strong—lInexpensive 
Johnson & Bassett, 
Worcester, - - Mass. 


Send for Circular. 
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Jantz @ Leist Electric Company 


MANUFACTURERS OF HIGH-GRADE 


Multipolar Motors and Dynamos. 


Standard sizes from 3 to 100 K. W , 110, 220 and 500 Volts. Special dynamos for electrotypers 
and platers. (From 1 to6 volts and from 400 to 5000 Amperes ) 


Motors for Direct Connection to all Kinds of Machinery. 
N. E. Corner Andrews and Elm Sts., CINCINNATI, OHIO, U.S.A. 


Dj | THE RELIABLE FCK — 
DIEHL APPARATUS 
I FANS, MOTORS, BELLE be tig _ 
Send for Balletins. GENERATORS 1-24—20 H. P. 


° ° Elizabethport, New Jersey. Carefully Designed. Fully Guaranteed. 
ieh anu acturing Branches: New York, Boston, 
Chicago, Philadelphia. 











Also special motors made to suit the 
requirements of the trade. 














Wagner Electric Mfg. Co., 


Main Office and Factory, ST. LOUIS, U.S. A. 
Single Phase and Polyphase Motors. 








This company manufactures 
two forms of polyphase motors; 
1 constant speed type and a var- 
iable speed type. 

While our motors follow the 
generally accepted form of design, 
we have purposely refrained from 


attempting to put upon the mar- 
ket a motor in which the material 
has in any way been crowded in 
its work, or limited in the amount. 


DIRECT CONNECTED 


Engines and Generators for all power purposes. write Fer Our Liteveture. 





Ridgway Dynamo & Engine Co., Single Phase Te te 15-A. District Offices in all 


Ridgway, Pa. Polyphase Motor—Bulletin 74-A. the Principal Cities. 














WHY NOT Put a few small ROTH GRINDERS 
in your shop— 


Save 60 minutes time a day 
° > > 
30 cents money 


”” 





3 180. ” mm ”” week 
_ 780 ”’ “6 > month 
9360” es ” year 


PAYS FOR THE MACHINES IN HALF A YEAR. 
ASK FOR BULLETIN NO. 1156. 


ROTH BROS. & CO., sew Xr, Silinerystree. CHICAGO, ILL. 


See our exhibit at the Electrical Show, Chicago, Jan. 13—25, 1908. 








TRIUMPH STEEL FRAME Motors 


are used in connection with all kinds of 
machinery because they are designed to 
suit the working conditions which exist 
in each application, and are compactly 
built, efficient, noiseless and show a 
minimum temperature rise under ex- 
treme overloads. Bulletin, ““A M 201.” 


Triumph Electric Co., 


Main Office and Works, CINCINNATI, OHIO. 
Branches in all large cities. 
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No Matter Where 
the Work is You 
Can Always Use 
“WILLEY” Drills 


and Grinders 


We are the originators of these small 
electrically-driven tools and they are the 
very latest and most up-to-date time and 
labor savers for the shop 

No. 1 The “Willey” Electric Hand 
Drill is a speedy tool wherever there 1s 
a large number of small holes to be 
drilled in metal or wood. Capacity, 4%” 
holes in cast iron, or 3/16” holes in 
hardwood 

No. 2. The “Willey” Bench Grinder 
has completely enclosed motor, with con- 
troller in base. Can be placed anywhere 
in mill or shop where there is current 
Can be used as portable grinder. Costs 
practically nothing to set up 

No. 3 The “Willey” Water lool 


Grinder is simple, carefully made, com 


pletely reliable and very durabl Water 
supply is constant and all parts are pré 
tected from dirt and water 


No | Vhe Willey” Electrically 
Driven Breast Drill is highly efficient for 
drilling holes in castings and metals of 

kinds They are tremendous time 


savers over the old hand drills, returning 


their cost in a short time They drill 
holes up to 34” in cast iron. These tools 
are all of the highest grade You need 


hem in your shop. You can have then 
trial. Write for our circul 


Jas. Clark, Jr., Electric Co. 


Incorporated 


Louisville, Ky., U. S. A. 


AGENTS taird Mchy. Co Pittsburg Erie Mfg. & Sup. Co 
Erie, Pa Hallidie Mchy.-Co., Seattle Harron, Rickard & McCone, 


Los Angeles and San Francisco KE. A. Kinsey Co., Cincinnati. Mat 
shall & Huschart Mchy. Co., Chicago Motch & Merryweather Mchy 
Co., Cleveland Robinson & Cary, St. Paul Scott Sup. & Tool Co., 
Denver Vonnegut Hdw. Co., Indianapolis Buck & Hickman, Ltd., 


London, Eng. Fairbanks Company's Offices in taltimore, Bangor 
Boston. Buffalo, Hartford, New Orleans, New York, Philadelphia, Al 
bany, Pittsburg, Syracuse 
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The C @ C Electric Company 


C @ C Variable Speed Motors 


For the Shop; For Every Machine Tool and Every Service 


Furnished in any ratio up to 5 to 1 in 
Wall, Ceiling, Floor or Vertical Types, 
Open, Semi-enclosed or Fully En- 
closed. SparKless Commutation. Field 
Control obtained by means of Current 
sometimes desig- 


Reversing Poles, 


























nated as Interpoles, Commutating 
Poles, Auxiliary Poles, Compensating 
Poles, etc. 
C & C VARIABLE SPEED MOTORS are standardized as follows: 
Ts "TS ; Tel “Te ; Te 
> SPEED = | > | SPEED . = SPEED ar - SPEED = is SPEED 
= oe | i = ie | = le ee). 
5 . 800—1500 5:1| ( 850—1750 5.1) § 275-1875 sai $ 275—1375 5:11 
500—2000 wg | { 225—1125 ; { 200—1000 ‘ ( 175— 875 4:11 160— 640 
es 300—1200 gq] § 850-1400 4-1, § 350-1400 4.1 § 425-1700 | ¢ 360—1080 
| is | - ¢ 500—1500 Y 500—2000 ii) () 275—1100 20 "| {275-1100 :1| 4 160— 480 
r 800— 900 Ld « 500—1500 2 3:1 5 550—1650 3:1 ( 425—1275 nl ( 575—1150 
2:1] § 500—1000 me") Y 850—1050 { 3850—1050 **) 4 525—1575 ° r 360— 720 
"| 1 800— 600 lo-a| ( 900—1800 9.4, § 900—1800 nal 9 soo—1400) | |S ™ 
~ |-  ¢ 450—2250 “") 7 500-1000} | 2 550-1100] ~—*'*| 7 950—1900 5:1 
9:1 4 950—1250 .,| € 800—1500 5-1 ~ 850—1750 ' :1| 200—1000 4:1) 135— 540 
| 4} § 450—1800 o:] Y 200—1000 - { 250—1250 { 3850—1400 f § 200— 600 
eit" 1 250—1000 4.4| § 475—1900 ls] s 350—1400 : i 200— 800 3:1) 4 185— 405 
la.4| § 800—2400 \***) 2 300—1200 = 250—1000 25s. , 550—1650 9.41 ( 425— 850 
(8:1) 4 450—1350 gal § 475-1425 'g4| § 500—1500 350—1050 2:1) < 200 400 
2:1] —800—1600 | 8:1) 4 650—1950 31) 350—1050 ® { 650—1300 
( 830—1750 | '9-1| § 650—1300 2-1 4 a. an ; oa 7 550 —1100 
5:1) 4 o<o—1950 |__| | ¢ 475— 950) | ¢_ 500— I5q) § 230-1250 
; 850—1400 \5-4| ( 875—1875 5-1 325—1625 ““) { 120— 600 
? 4:1 { 240— 960 - | 1 250—1250 on 200— 1000 leet { 250-1000 
| § 600—1800 lg.) J 875—1500 4-1] § 400-1600 ***) 4 120— 485 
8:1) + 350—1050 4:1) 4 950—1000 | i 825—1300 lg.) {425-1275 
2-3} (1000—2000 13.4) J 600-1800 lz.| £ 400-1200 “| 7 20— 750 
*"! 600—1200 io"! 2 875—1125 "| 1 825-- 975 9-1, § 650—1300 
‘p.1| § 850—1700 a4| $ 750 —1500 “") ¢ 425— 850 
71) 4 600—1200 2:1) 4 550-1100 












































Lightest and most compact motor made. 
25 H.P., 250 V., motor 400 to 1600 
R.P.M., weight 2025 lbs. net. 


temperature increase in open motors 40°C 


General Offices and Works, 


Standard 








GARWOOD, N. J. 


SALES OFFICES: 


.- Current _ 
Reversing Pole 


York, 149 Broadway. 


Phila., 201-202 


New 
w. 


Boston, 


End Trust Bldg. 
Mass., 176 Federal Street. 





Agencies in all the principal cities. 





Porcelain Terwinal Bushings 








17. 


le. 
0 
rd 


Po! e 
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PORTABLE ELECTRIC DRILLS. 


Made in 5 sizes. Aircooled. Ask for Bulletin B-4. 


Made in 2 sizes 
and 4 styles. 


Bulletin B-5 
tells all about 
them, 





Ask about our Portable and Parallel Grinders. 


The Cincinnati Electrical Tool Co., 


Cincinnati, Ohio. 
Chicago Office: New York Office 
18th and Rockwell Streets. %5 Liberty Street. 





























IT'YPE-G 


CONTROLLERS 


1 To 50 H. P. 
Cast Grid or Coil Resistance 


The resistance can be removed 
in a complete unit from the 
controller. Separate grids or 
coils can be removed and re- 
placed without disassembling 
the unit. 

All wearing parts are extra 
heavy and interchangeable. 


Send for Bulletin No. 107. 
he 


Ceitiac(cnitillen Supply Ce 


€leveland. Chic. 


























wie -- 


NORTHERN SINGLE VULTAGE VARIABLE SPEED MOTOR. 
For MILLING MacuIne Drive, Erc. 


Variable Speed Motor Drives, 


ALL SIZES AND ALL RANGES. 


We have built Northern Single Voltage Variable 
Speed Motors with any required speed range, in 
sizes from ‘4 to 175 H. P. All sizes thoroughly 
tested out in shop practice and proven efficient, 
sturdy and long lived. 


SEE MACHINE TooL MotToR BULLETIN 501. 
Northern Electrical Manufacturing Company, 


ENGINEERS-MANUFACTURERS 
MADISON, WIS., U.S. A. 























THE ONLY TOOL OF ITS KIND IN EXISTENCE 


Portable 
Direct Driven 
Ball Bearing 
R. P.M, 
800-3000 


24 Speeds 


NO DIRT 

NO BELTS 
NO DUST 
NO DELAY 


Ready ‘for: delivery 


Correspondence 
invited, 


Faure 
Electrical 


Works, Inc. 
Ossining, N.Y. 
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The “Frisbie” Friction Clutch 
Never Jams 


or gets rusted up or wedged 
so tight that it takes two or 
three men to loosen, but it 
does grip like a positive drive 
and can always be relied upon 
to ‘‘let go’ when wanted. 


‘Frisbie Friction Facts” tells all. 
Get a copy 


The Eastern Machinery Co., 
New Haven, Conn., U.S. A. 











$1.00 for 50 H. P. 10 hours for pea coal consumed. 
The Backus Gas Producer 
and Gas Engine. 


MANUFACTURED BY 
The Backus Water Motor Co., Newark, N. J. 


Western Office: 40 Dearborn St., Chicagc 


Philadelphia, Pa., 608 Arch St. Boston, Mass , 45 Washington St. No, 








Machine Builders! 


Are you behind with your orders? 
We Can Help You 


[N OUR large modern plant we are 

ready to build machines or parts on 
contract. Work done promptly, and 
hign grade results guaranteed. Write 
us, 


Turner Machine Company, 
Danbury, Conn. 


The Knight Drilling 
& Milling Machine 


From 20 to 50% saved in making 
dies, jigs, cams, models, patterns, 
and in circular, experimental and 
tool room work. Send for catalog. 


Manufactured by 


The W. B. Knight 
Machinery Co. 


2019-2015 Lucas Avenue, 
St. Louis, Mo. 











Special Machinery 


Designed and Built to Order. Dies, Jigs, 


Tools and Fixtures, Press work of every 


description. Case hardening a specialty. 


Prompt Delivery 


Write us to-day. 


BOSTON TOOL COMPANY 
207 Bridge Street, Cambridge, Mass. 





JenKins °96 Sheet Packing 
THE ORIGINAL UNVULCANIZED PACKING 


Suitable for all steam joints. Not 
only does it make a tight joint 
quickly, but it makes a joint that 
will last. Made in sheets and also 
to order, in GASKETS cut to any 
size or shape. All genuine is stamp- 
ed with Trade Mark as shown in the 
cut and is guaranteed. 





New York Boston Chicago 
Philadelphia London 


Jenkins Bros., 

















WESTON 
ELECTROLYTIC VOLTMETER 


The accompanying cut —_ 
trates a new model Westo 
Voltmeter expressly desig — 
to meet the requirements of 
Electroplaters, El-ctrotypers, 
and others engaged in the art 
of Electrometaliurgy. It is ac- 
curate and thoroughly relie- 
ble. It is built in a thoroughly 
substantial manner; the work- 
manehip is high grade. It is 
provided with a 15 point 
ewitch so that the difference of 
potential can be determi ed at 
any one of 15 tanks or all of 
them successively 


It is low priced and good 





Special Bulletin describing the instrument and 
giving prices can be obtained upon application. 


Weston Electrical Instrument Co., 
Waverly Park, NEWARK, N. J., U.S. A. 











THE 


e RAHN-CARPENTER CO. 


CINCINNATI, 0. U.S.A. 


LATHES 


16” TO 32” 





SEND FOR CATALOGUE “DO” 








so 














Pd 
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Star Hack Saw Machine 


Cuts up to 4% in- 
ches in diameter and 
adapts itself to all 
kinds of work. Takes 
care of itself when 
making cut, and 
stops when the work 
is done No tool 
that we have ever 
made has given bet- 
ter satisfaction. 


Millers 
Falls Co. 


28 Warren Street 
New York 





Standard 
Engine 
Lathes 


16 to 24 Inch 
Swing 


Built by GREAVES, KLUSMAN & COMPANY 


N. E. Cor. p doen and Alfred Streets 


CINCINNATI, OHIO, U. S. A. 
Also builders of Pattern Makers’ Lathes and Machinery and 
Metal Spinners’ Lathes. 











FINISHED STEEL 


SCREWS 


OF QUALITY—REGULAR AND SPECIAL IN 
THE LARGER SIZES—GUARANTEED AC- 
CURATE—STRONGER AND BETTER THAN 
ANY YOU HAVE EVER USED—STRONG 
STATEMENT—BUT WE CAN PROVE IT 
IF YOU WILL GIVE US THE CHANCE. 


THE CLEVELAND CAP SCREW CO., 
CLEVELAND, OHIO. 


snapers 


Having 8 cutting speeds, T-Slots cut 
from solid metal, cut gears through- 
out table support part of machine, 


GET FULL DETAILS 


THE R. A. KELLY CO., 


MAKERS OF MACHINERY 
P. 0. Box 488. Xenia, Ohio., U. S. A. 

















MODERN 
TOOL CO., 


Box 750, ERIE, PA. 


Makers of 


Wallace Patent Chaser 
Grinders, Wallace Self- 
Opening Dies, Solid Ad- 
justable Dies, Adjustable 
Tap and Die Holders, 
Hollow Milling Tools, 
“Modern” and “Star” 
Tapping Attachments, 
«Magic™ Chucks and 
Special Tools. 





Acents: J. Lambercier & Co. 


Geneva, Switzerland. 


PATTERN SHOP 
SAW 


Will cut every variety 
of straight and angular 
sawing, compound an- 
gles, etc. Carries cross 
andcut rip saws. Ta- 
ble tilts 45 degrees. 


BAKER BROTHERS 
Toledo, Ohio 


Foreign Agentse—Schuchardt 
& Schutte, Berlin, Vienna, 
Stockholm A. H. Schutte, 
Cologne, Paris, Brussels, Liege, 


Milan. Chas. Churchill & Co, 
London, Manchester 














|| Royersford 
Double Punch 
and Shear 


This machine is particu- 
larly strong and well-built. 
It’s a big money maker for 
any shop, and besides doing 
ordinary punching it 
punches I-beams and chan- 
nels. A removable lower 
jaw piece makes such a 
result possible. Punch 4,” 
through °, Shearing cay a- 
city 6x flat, 14." round, 
Get details now. 


Royersford 
Foundry and Machine Co. 
Royersford, Pa. 


















Bethlehem 
Foundry & 
Machine Co. 
So, Bethlehem, 
Pa, 

Angle Benders, 
Gap Riveters, 


Punch and 
Shear, 


WRITE FOR 
CATALOG, 






Rotary Shears 
for Sheet Iron and 
Plates. 
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ORUST 


with Elliott Non-corrosive SOLDERING FLUID. 
Dealers, or direct, Samples by mail. 


Elliott Chemical Works, Newton, Mass. 








FOOT PRESSES 


COSTELLO PATENT. 
Powerful, yet easy to operate. 
Write for Pricesand Circular B. 


Leonard Mig. Co., Providence, R.1.,U.S.A. 











The Merriman Standard Bolt 


ESTER MACHINE SCREW CO. Set Cutter is Noted for--- 
; 4 1. SIMPLICITY: Only Four Parts, consequently, 2: 
Few repairs needed. 3; 


— ER DURABILITY. 
Cdeeddaqddanaaddas Cap SQUARE BEARING OF THE DIES IN THE RING, 
ae R C FE ST EF R. MA and consequently, 4: SOLIDITY OF THE DIES LIKE A 
S >. SOLID DIE, consequently, 5: ey 
PRODUCT. Bolts ail th ize. 6 ECTIVE 
on Machine eee oy OPERATION, Caran Bsip can Usasr 


stand and Run it. Send for Catalog. 
Screws. i TheH.B.Brown Co., East Hampton, Conn. 



















BUILT FOR HEAVY DUTY. 


The Plunket Improved Vise 
is best for severe machine 
shop service. Here's the 
Swivel Base Vise—also made 


Spicer Universal Joints. 


All steel, dust-proof, oil-tight. +66 
sizes and models. To transmit full 





plain. Adaptable to drill . ” 
presses, shapers and milling power of \ to 4" shafts. Catalog? 
machines. Write today. 
33 & 35 W. Washington St. "f’s 
J. E. Plunket, eee Bg Spicer Universal Joint M’f’g Co., Plainfield, N. J, 








Unexcelled for Fast, Clean, Accurate Cutting Punch and Die Work 


The most painstaking care in every detail gives the uniformity, the high quality of material 

gives the durability that our Common Sense Screw Plates, Taps, Dies and ke omer are noted ean be done better and with less labor by 

for. Quality and price guaranteed using our Sub-Press Dies. We also make 
regular Punches and Dies, Light Machin. 

ery and Tools, etc. 


RISDON TOOL WORKS, 


W. L. Brubaker 2 Bros., Millersburg, Pa. 63 Canal St.. © WATERBURY. CONN. 











KEEP COUNT ! with a Veeder Counter 

Eight different styles of 
instruments to meet practically all requirements. Used in 
cash registers, voting machines, nickel-in-slot machines, 
railway semaphores, punch presses and machinery of all 
kinds. Registers revolutions or number of pieces or 
quantity of material produced. The only method of keep- 





Wellman Company, Medford, Mass., U. S. A. 
Engineers and Machinists 


We are building, for other people, some of the finest specialties — a saenegmnansthegengtn ” 
on the market. Wecan do more of the same class of work for SEND FOR FREE CATALOG “M. 
you. We invite correspondence. The Veeder Mfg. Go..15 Sargeant St., Hartford, Conn. 


Makers of cyclometers, odometers, tachometers, tac hodometers and fine castings. 

















Bowshet’s Baleactag Way JUST USE A MONKEY WRENCH 


ended gaa “ADSOI Pong ledge Bie Me to expand a Critchley Expanding Blade Chucking Reamer. 








way with enceviain vesuite, Three slave and All for both 
bench and floor use kinds hand 

Circular “Q” is free of and 
expanding power 

The N. P. Bowsher Company, Reamers use 
South Bend, Ind. Chadwick & Trefethen, 11 Bow St., Portsmouth, N. H. 

















We can save you money, better your 


DO YOU FORGE ? | wore. ana increase your produc 


tion. Here’s how, in five words: 


Scranton Improved Upright Power Hammers. 


They do all this, and more. Let our Catalog tell you 
MANUFACTURED BY 


The Scranton & Co., New Haven, Conn. 


MARVEL COMBINED SHEAR AND PUNCH 


Made of Malleable Iron 
Blades, Punches and Dies Made of Best Tool Steel. 


With or without legs. Cuts, by 2 in. flat, & to % in. 
Round Punches % in. hole in % in. stock ; 4g in. hole in in. stock 


Write for circular and price of 
this and other MARVEL tools. 


* Armstrong-Blum Mfg. C0,, Ginckcos tae Sy 




















Wo SC R FE W GC U T TI N € a bee Robt. W. Hunt. >. > pF ny 
E, DEPTH ROBERT W. HUNT & COMPANY, 
t Ww s 7 D R | L L 3 A G E Bureau of Inspection—Tests and Consultation 
80 West Street, New York. 121 The Rookery, Chicago. Monongehela Beak 
Building, Pittsburg. 31 Norfoik House, Loadon, Engianc. 


Inspection of Rails end Fastenings, Cars, Locomotives, Pipes, etc. Bridges, Bulldings end 
other Structures. Chemical and Physical Laboratories. Reports and Estimates on Proper- 
ties and Processes. ; 
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k THE BALDWIN CHAIN & MANUFACTUR- 

ING CO., makers of Sprockets and all kinds 

of Drive Chains for Automobiles and Ma- 

chinery. Special quotations on large 

quantities. Let us estimate for your 
requirements. 


Baldwin Chain & Mfg. Co., 


re’s A Machinists’ Swivel Vise 


- ith » self-adjusting jaw that is as strong 
4 durable as any solid jaw, and « Swivel 
ottom that gives any desired adjustment to 
cht or left, and is solid and firm at any 
gle. We make all sorts of good vises—been 
( it twenty vears. Catalog and price list 








« free. 
cantiss Vise Go., “ctABaxst 193 Chandler St., Worcester,Mass. 
Pren 18@ U0., New york crry’ Agente—H. D. Simmons, 832 Broadway, New York. H. V. 
‘ ole Agents for Great Britain, Chas. Neat &Co., Green wood, 166 Lake St., Chicago, Il. Geo. P. Moore & 
° 112 Queen Victoria St., London, E. C. Co., San Francisco, Calif, 
— al 
- . 





Special Machine 
> ve aait@,Machines Bullt on Contract. SHAPERS 


and dies, general machine work, or are prepared to manufacture 
your machines or tools on contract. We have had fifteen years 


satay’ work oath ‘you have conruitea as" ‘Seba Bige"srit John Steptoe Shaper Company, 
or estimate. 


DEXTER MACHINE CO., 30 Railroad St., Attleboro. Mass. [ Cincinnati, Ohio 








PATTERN SHOP AND PACKING ROOM 
Ss A w s 


Yourjhand is the only tool 
4 —- to manipulate 
this Universal Joint 


Band and Circeler for both Feot end Pewer. 








PARTICULARS ? all - 
oF . d Sor talog. 
Blood Bros. Machine Co., J. M. MARSTON & CO., 230 Ruggles Street, 
Manufacturers, Kalamazoo, Mich. Boston, Mass. 











mtg. co. || Radial Drills 


Fitchburg, 








Mass. 2%, 3, 3%, and 4 Foot 
SEND FOR CATALOG OF MACHINISTS TOOLS The Wm. E. Gang Co., Cincinnati, Ohio. 














MANUFACTURED EXCLUSIVELY. 
- THE SCHWERDTLE STAMP CO., 
SHAPERS SMITH & MILLS CO “SE ERGs = Bung BRanee 
7 Dp TEEL STAM Ss &! is 
12 TO 32 IN. CINCINNATI, OHIO. SCO 


STROKE, U.S.A. 























Cc. L. PARKER , , 
PATE h TS Late Examiner, U. 8. Patent Office. Automatic Machines 

Attorney-at-Law and 

. Solicitor of Patents. for making W ood Sc rews. 

nd ——__—__. 

— 190 Dietz Building, Washington, D. C. Asa S. Cook Co., 

Patents red. Reports rendered as to patentability, validity and infringe- 

H. —y Acoma suits pcarsey Sandbeck for recta pore once reqaest. Hartford, Conn., U.S.A. 

ee 





SPROCKETS 


for Roller and Block 
Chains in stock or to 
order. Baldwin Diamond 
and Whitney Chains on 


CH PATENTS TRADE MARKS 
vel. Macdonald & Macdonald 


Attorneys and Counselors in Patent Causes 



































ges SOLICITORS OF PATENTS oe Seen 
American Surety Building wanee “ ws a. 
’ 100 BROADWAY NEW YORK cmicaso, ee 
— + 
i. - 
. PATENTS The Open Side Planers 
a HOWSON AND HOWSON Horizontal Drilling, Boring and Milling Machines 
e Attorneys At Law Solicitors Of Patents The Detrick @ Harvey Machine Co., 
” 32 S. BROAD STREET, PHILADELPHIA. Baltimore, Maryland. 
™ Foreign Agente—Ludwig Loewe & Co., Berlin, Germany. Ing. Vaghi, Accornero & Co, 
_} 38 Park Row, New York. 918 F 8t., Washington, D. O, Milan, Italy. Chas. Churchill & Co., London, England. 

> 
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USE 

THE 
ONEIDA 
STEEL 
PULLEYS 
ONCE 








On sale at the 
New Orleans, Buffalo, 
lore nto, Vancouve 


States and 1 


Fairbanks 


Pittsburg, 


Oneida Steel Pulleys 


are made of pressed steel. 
Are one-third the weight of 
cast-iron pulleys. Easy to 
erect and are absolute guar- 


antees against dangerous 
accidents. 


The Oneida Steel Pulley is 
made in sizes from 6" to 104" 
diameter, up to 40" face, 8" 
shaft. Large sizes a specialty. 


Company's brat New York, Boston, Hartford, Philadelphia, Baltimore, 
Syracuse, Alb: d Bangor, also the Canadian-Fairbanks Co., Montreal, 
St I y on sale in all cities in the United 








AND 

YOU 
WILL 
ALWAYS 
USE 
THEM 
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“GEO. V. CRESSON CO. 





‘i ' | ae 
Tree 





| ENGINEERS FOUNDERS MACHINISTS 
! Allegheny Ave., West of 17th St. 90 West Street 
PHILADELPHIA, PENNA. NEW YORK CITY 






Engineers for the Erection and Equipment of Power and 
Manufacturing Plants of all Descriptions 


Manufacturers of 


POWER TRANSMITTING MACHINERY, 
ROPE TRANSMISSION 


English or Multiple System. 






American or Continuous System. 








Crushing and 








Shafting 



































Concentrating 

Collars Machinery 
Couplings Rock- 
Hangers Breakers 
Bearings ore 
Crushing- 

Pulleys, etc. Rolls 
Conveyors 

Belt- Magnetic- 
Tighteners Separators 
Elevators 

Mule and Etc 
Guide- Gearing 
Pulley Iron, Steel 
Stands Mortise 
Rawhide 


Idlers, etc. Machine Moulded 


Cut and Planed 









DRIVING WHEEL 
Diameter 18 feet. For 20 Two-inch Ropes. Weight 63,000 Pounds: 


Prices tor Special Rope Wheels of any Diameter and Weight for any Number of Ropes Given on Application. 


PHILADELPHIA Send for Catalog NEW YORK 
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WELDING 


@ Pipe joints welded by our process are absolute \ 





as strong as the pipe itself. Furthermore, the first 


cost becomes the last; there are absolutely no ma 





tenance charges. These joints are far ahead of any 
others for compressed air lines, high pressure steain 
lines, ammonia systems, deep well linings and many 


other purposes. 


Described in Pamphlet No. 16—C. 


q@ The THERMIT PROCESS has been proved 
the most economical and efficient for making 
general repairs on steel sections. This illustraticn 
shows a broken motor case repaired with Therm, 
an application of the process which is now very 


generally adopted by street railway companies. 


Described in Pamphlet No. 18—C. 


@ For important repairs on large steel sections, 
the THERMIT PROCESS is absolutely the only 


one to be considered. It is extremely successful 





in welding large steel crank shafts, repairing flaws 
in heavy steel castings, welding stern posts of 
Steamers, locomotive frames, etc. The accompany 
ing illustration shows a Thermit weld on the stern 


post o the S. S. ‘‘Puritan.’’ 


Goldschmidt Thermit Co. 


90 West Street, New York 


432-436 Folsom St., San Francisco, Cal. 
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FRONT VIEW OF AUTOMATIC LATHE 


The Fay Automatic Lathe 


For Machining Work Held Be- 
tween Centers Or In The Chuck 


On such work as machining pulleys, sleeves, gear blanks and other work which can 
be handled between centers or held in a chuck, this Fay Lathe is entirely automatic. 
When once the work is placed and machine started, the various cuts are taken and 
the machine stopped automatically upon the completion of the series of operations— 
with absolutely no attention. Perfect uniformity of pieces is insured, in any quantity. 
The Lathe has a capacity for work up to 14" diameter over the ways, or 10" over 
carriage, by 1o" long. 

That this Automatic Lathe makes a big saving in time, a noticeable gain in accuracy 
and a sure increase in profit is at once obvious. Look into it. 


Write For Full Information. 


The Fay Machine | ool Co., 


Glenwood Ave. and 2nd St., PHILADELPHIA, PA. 
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| Machlet 


Blow Pipes 
and Burners | 


& 
will give a perfectly steady fi 
5 oe : — ae i N23 UMBRELLAZ 
| flame capable of exact ad- | pans 


justment to requirements |§ 
when used with Natural |, 
Gas, Naptha Gas or good 
Water Gas. They are | 
highly efficient for Japan- |) 
ning Ovens, Drying Kilns, | 
| Singeing Textile Fabrics, hg , 
Heating Glass or Porcelain 
| Tubes or Cups in Laboratories, etc., or for Brazing, Soldering, Annealing, etc. 
| 
American Gas Furnace Company 
| 24 John Street, New York, N. Y. 














y NOEs! CLUSTER BURNER 


7 








yw 10 CLUSTER BURNER 


_ Sees 


-W° 4 UMBRELLA BURNER 


N° 6 UMBRELLA BURNER, 





{N22 UMBRELLA 
BURNER 















«+— NP 2UMBRELLA BURNER 
WITH STAND 





N2/ DOUBLE RIBBON BURNER 








N23 PATTERN 
RADIATOR, 











Tell us your needs and we will submit illustration, description and prices of the one for your purpose. 


Machinists’ Supply Co., 16-18 So. Canal St., Chicago. W. R. Colcord Machinery Co., 821-823 North Second Street, 
St. Louis. W. H. Kelsey & Co., 399 Electric Bldg., Cleveland, Ohio. 

Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. Schuchardt & Schutte, Berlin, Vienna, Stock 
holm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Milan and Bilbao. Glaenzer & Perraud, Paris. 











A Complete Line Of 
PUNCHES and SHEARS 


' All Sizes Up To 100 Tons Weight. 


We build them for all purposes 
—boiler, bridge, structural and 
sheet iron shops. 

Whether the punching or shear- 
ing is light or heavy we have just 
the machine to suit. Greatest 
economy, speed and convenience 
are features of all our line. 
















The upper cut shows our 
Patented Automatic opening 
and closing 14-ft. Bending 
Roll, which can be opened 


and closed in a few seconds, 





in one operation, by one man, 
The lower cut shows our 10-ft. Mill Shear built with 
our patented gag Hold-down. 


Write for Catalog “C”. 


BERTSCH & COMPANY, 


CAMBRIDGE CITY, IND. 
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A Revelat 


The 


ion 


Marvelous 


New Gaging 


GGRGGGEEE System For 


EEE LEE 
ee 


Every Up-to- 


TUE = Dts Toot 
J5 5 i i oe sher an 





SET NO. 1 CONTAINING 81 PIECES 


Inspector 


The Johansson Standard Gages 


are not subject to the eye or sensitiveness of the hand as every yaze is a ‘‘fixed measure’’. Ifa man can 


add he can positively not make a mistake. 


Chey take the place of both ordinary gages and measuring machines. By combining the different 
sizes in systematic arrangements exact gages for each .ooo1 of an inch from .1501 inch to about 
10 inches are provided. This means aout 100,0co different gages for inside measures; 100,000 snap 
gages for outside measures and 100,000 plug gages. They are guaranteed accurate to .00002 ofan inch. 


Tnese blocks are combined by sliding one upon another, with a little pressure. The air is com- 
pletely exvelied and owning to the absolute flatness and finish of the surfaces, they are held tightlv 


together by atmospheric pressure. When the gage desired has been used the 
the cise and the set 1s aod remiins always the wonderful Johansson’s Standard. 


lhey are without doubt the most accurate messuring device ever put 
tool-room shculd be withoit them. Send for Circular. 


Turn over to page 436 and learn something else. 


blocks are put back in 


on the market and no 

















’ 
| 


TWO VIEWS OF FIVE PIECES WRUNG TO LINCH BUILT-UP 1-INCH PLUG GAGE 
GETHER AND SUPPOR TE DON TWO NAILS AND %-INCH SNAP-GAGE 


SNAP GAGE WITH BUILT- 
UP INCH 


Gronkvist Drill Chuck Co., 


18 Morris Street, 


Jersey City, N. J. 




















BROWN & SHARPE MFG. CO. 


Providence, R. I., U.S. A. 


B. &. S. Cutters 
STAN 


36 Styles.—3,700 Sizes 







Ready for 
Immediate 
Delivery 


—— 7 




















— 
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—— 


~ BROWN & SHARPE MEG. CO. 


Providence, R. I., U.S.A. 


B. & S. Tools 
DARDS 


1,000 Varieties— 
I Quality 


Ready for 
Immediate 







Delivery 
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Steel Lockers for 
Modern Shops 


Every up-to-date shop should be equipped with a Hart & Cool 
Locker System. Good workmen ought to have a good place to keep th« 
good clothes during working hours. Every employer ought to encoura 
neatness and cleanliness, especially when it brings greater safety to his shor. 
And when it comes to the locker question he should look at it fro: 
every side. 








Look at the Lock! 


This is one of the first considerations—it is abso.utely 
thief-proof. The lock is completely protected against attack, 
because the lock bolt locks the plate which is made from heavy 
steel and cannot be pried open. Any employee will appreciate 
this protection. 





If another style is preferred we 
’ also offer the three-point locking de- 
aii tii ei dit aan ew) aay F PRBS vice shown in the lower locker. 


C pia id f SOLA 


These two ways of locking ar 
both safe and reliable. The locks al 
ways work and perfect protection ts 
assured. Thus “tH & C’’ Lockers 


fully meet the first and most obvious 
requirement. 


The opposite page tells mor 
features. 


The Hart 


New Britain, 








| 


Le 


Ore 
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“H & C”’ Lockers 
Are Cleanest 
| and Safest 


They are made of perforated stock and 
have no sharp edges to catch and tear clothes. 
They stand off the floor and can be thoroughly 
cleaned more easily than any others. They are 
completely sanitary and absolutely fire-proof, 
having pitched roofs that appeal to the insurance 
man. No bundles or old shoes can be kept on top and no 
forbidden articles can be concealed inside. Shelf has a 
rounded front edge and hooks are of a special design which 
accommodate more clothes than could otherwise be put in 
the same space without mussing. 


Made on the Unit System 


in single or double rows, as many tiers high as desired. ‘The 
finish is of a high grade enamel, baked on at a temperature 
that makes it a part of the metal. They are shipped knocked 
down and are easy to assemble. 





If you have no locker system in your plant, or if the one 
you have is out of date, you owe it to yourself and to your 
employees to investigate the famous Hart & Cooley Steel 
Lockers. ‘They bring order out of chaos, insure safety from 
petty thieves and greatly reduce your fire risk. Why not look 
into the matter now ? 


If interested in lockers send for 
Booklet “B.” 


tooley Co., 


Connecticut. 
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You Can Turn Out More Work 


With a 


“CONSOLIDATED” 


than with any press on the market, having 
ONLY TWO clutching points in the Fly Wheel. 





Reduce Your Costs By Using A ‘‘CONSOLIDATED’’ 


which has three clutching points in fly wheel. 








GET YOUR NAME ON LIST FOR NEW CATALOG. It will not show a press for 
every purpose, but it will show lots of good presses for many purposes 


Consolidated Press and Tool Company, 
General Office and Factory, Hastings, Michigan. 
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The Press You Are Using 


Is Not A “CONSOLIDATED” 


mT 


> 








If it does not have 


SELF-OILING BEARINGS, SOLID CONNECTION with 
NON-REPEATING CLUTCH, COMPENSATING BALL JOINT 
POSITIVE SAFETY LOCK 


Consolidated Press and Tool Co., 


General Office and Factory, Hastings, Michigan. 


Large stock also carried at 
CHICAGO OFFICE, 14 SOUTH CANAL STREET W. M. PATTISON SUPPLY CO., CLEVELAND, OHIO 
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Schieren s “Duxbak” 
Leather Belting 


is being used in every manufacturing 
industry, not only where moisture has 
a to_jbe reckoned with, but where 


OD tain— 
1 
” — ~~ 
. ~o vet 

3 _ = Bi es 
Sa 
- + ’ _ th 4 
A 2 sy fen 

















Chas. A -Schieren & aeaneeel fs 
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Because ““Duxbak’”’ Leather Belting under 
any condition 1s a better means of transmit- 
ting power than by any other belting made 
today. We will continue our offer of send- 
ing a belt of either ““Duxbak’’ Waterproof or 
**Duxbak’’ Steamproof to be thoroughly 
tested and tried by you. Soak the ““Dux- 
bak’’ Waterproof as long as you like, or 
boil the “‘Duxbak”’ Steamproof and send it 
back if it shows the least sign of 
distress or damage. Send for the 

“Belt Book’ periodical. 








gee 


A)XB — oe Street, pew york 
EE Tes, ee ees ee 


Our Le the Tannerles, Brietel. Tenn 
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Pumps, Presses, 
Accumulators and 
Hydraulic Machines 
of Every Kind for 


Every Purpose. 








If we haven’t exactly 
what you need, we’ll 
design and build it 
specially. We guar- 
antee a_ satisfactory 
solution to every 
hydraulic problem. 





THE GWAS BURROUGHS CO se 
NEWARK N.J 


= ae ex 


Accumulator 


Every Objection Has Been 
Overcome 1. 














by our experts and 
we have successfully 
met the demand for 
fast operating presses 
where high pres- 
sures are necessary. 
No time is wasted 
“vetting ready.” 


Simplicity, efficien- 
cy and economy are 
the three cardinal 
virtues of every 
Burroughs product. 





Tell us your hy- 
draulic troubles. 





1500 Ton Press 


Press With Variable Opening 2" to 9". 


The Chas. Burroughs Cou. 
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High and Low Pressure 
Hand Pumps 


Oe / 











to 9". Belt Pump With Accumulator Stop 


041-149 Commerce St. Newark, N. J. 






service—and at lower cost than other makes. Our 
expert advice and efforts are yours for the asking. 





CHINERY 


The Burroughs Hydraulic Press Is The 
Most Thoroughly Modern Ever Built— 


It Has But Three Main Parts 


















Thirty years’ experience in 
building machinery to meet the 
severest hydraulic requirements 
has proved that simplicity is the 
best policy. All the usual rods, 
caps, screws, top head, etc., are 
done away with and the trouble 
they cause has been eliminated. 
The result ishydraulic machinery 
of highest efficiency in hardest 


Write for full informa- 
tion and prices. 




















5760 Ton Press 
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Tudor Manufacturing Co. 
Makers of 


“Bay State’’ EU? Tools 











Our special labor-saving tools are chiefly for the use of people 


who VALUE TIME. We make a large variety, some of 


which are here illustrated. A partial list includes 


TIRE BOLT RATCHET WRENCHES INTERCHANGEABLE RATCHET WRENCHES 
MONKEY WRENCHES AUTO LUG RATCHET WRENCHES 

PIPE WRENCHES LINEMEN AND MILLWRIGHTS’ RATCHET WRENCHES 
QUICK ACTING CLAMPS MACHINISTS’ RATCHET WRENCHES 


SPARK PLUG WRENCHES 
The ‘* Bay State’”’ Lightning clamp adjusts instantly to the work 


and clamps like a vise. It is made for hard usage and all parts 
are interchangeable. Various sizes ready for delivery. 





Gila ant 





The ‘* Bay State ’’ Carriage and Tire Bolt Ratchet Wrench. 
A Great Time-Saver For Busy People. One End Takes 
3-16 inch and the other 1-4inch Tire or Carriage Bolts. 


«. ““ Bay State” Interchangeable 
ere S Ratchet and Socket Wrenches. 
These sets consist of a 
wrench with either square 
or hexagon openings and 
four bushings for cap 
screws and nuts. Re- 
verse the bushing when 
inserting, to use asa 
socket wrench. 

Made of case hardened 
steel castings. Blue Gun 
Metal Finish. 

Liberal discount to the 
Trade. 























Write for price lists and special circulars to 


Tudor Manufacturing Company, 


Taunton, Mass. 
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We ask your attention to the following Uist 
of manufacturers for whom we are sales agents: 


Drill Presses, Boring and Tapping 


Machines and Key 
B. F. Barnes Co., 
Upright Drills 
suffalo Foundry & Machine Co 
Bell Steam Hammers 
Besly, C. H. & Co., 
Disc Grinders, Polishing Machinery 


Bickford Drill & Tool Co., 
Radial and Multiple Drills 

Machine Co., 
Horizontal 

Blount, J. G. & Co., 
Grinding and 
Speed Lathes 

Burke Machinery Co., 
Bench Millers 
and Coal Oil Forges 

Chandler Planer Co., 
High Speed Planers 

Milling Machine Co., 

Universal Miullers, Cutter 


Binsse 
Boring Machines 


Machines, 


Polishing 


and Drills, Tappers 


Cincinnati 
Plain 


and 


and 
Reamer Grinders 
Tool Co., 


Drills 


Cincinnati Machine 
Improved Upright and Tap 

Machines 

Cincinnati Planer Co., 
Variable Speed Planers 

Cincinnati Punch & Shear Works, 
Power Punching and Shearing Ma 


Rolls, etc 


ping 





chinery, 


Vertical Boring and | Lill 
\ & S t 
Engine, Extension Bk Gap, Um 
versal and Pattern Make | ¢ 
(;ardam, Wm. & Sons, 


Adjustable Rail and \ultipl Spindlk 
Drill 
{; ymuld AS 
High 


Presses 
Eberhardt, 
Speed Shapers and (sear ( 
Machines 


Shipley 


ting 
Lodge & Machine Tool Co., 
Improved Engine and 
Poole, J. Morton Co 
Vertical Boring and 
Machine Tool Co 
Large Engine Lathes 
Machine Works 
Engine Lathes 


Shaper Co., 


Pittsburg 


Porter 


ste ptoc 





These represent the latest 
We will be pleased 
or if advised of you 


send catalogs or cir 


. " 
y osrcat 1 «fee 
FEQGUIremecnis Wwe wi 


n the best machine shops where Accuracy and 
Our services as experts for suggesting or supp 
those who are following this line of action, and ar 
We want you to en [He PreENTISS 
d that make for “Higher Efficiency 
Vise action today brings resuits tomorro& Writ 

















BOSTON. 


PRENTISS TOOLS SUPPLY CO. 


11S LIBERTY ST., NEW YORK, 


145 OLIVER ST. 520 UNIVERSITY BL., 607 D.S.MORGAN BL 
SYRACUSE. 


Plain, Back Geared = and Priple 
Geared Shapers 
favlor & Fenn Co., 
High Speed Sensitive Drills 
V & O Press Co 
Power Presses 
\ bury | 1 Fdry. & Mach. ¢ 
Power | 
n | / sf em es 
( t ia } t n detail; 
d n ” p Sit 
} ui 
? pil ; fii 
u“ \) i nqgu 
; TH CENTURY MACHINE 1 / 








BUFFALO. 
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| These Illustrations show 

a few castings before 
: and after the application 
| 





of Mf the Reinforced Braz- 


ing Method for repairing 
castings. 





A broken gear and how 
it was mended. 
Weight, 2000 Ibs 






A serious 


A Broken Casting 


fracture 

| | and used to mean exasper- 
complete : ‘ . 

|| restora- ating and costly delay, 

7; much labor and the 
Ss er Head ° | 
= 31800 tbe expense of an entirely | 
weight. | 


new piece 


The Reinforced 
Brazing System | 


makes the casting as good as new 
—stronger if the break is rein- | 
forced—saves time, the repair is | 
made quickly, and the cost is but | 
a fraction of what a new casting |} 
would entail. 








(See article on page 658) 


Don’t throw away the broken 
castings—we can restore them. No 
matter how impossible it seems, give 
| us the chance. It is not impossible 


/ unless we say so. Adapted for the 
repair of castings of all sizes and Where two were made ONE and a better ONE than ever. 





descriptions. 


| 
| Write us today for particulars and catalogue 


| Reinforced Brazing 
| @Machine Company 


Office and Works: PITTSBURG, PA. Lower Field Casting for 225 K. W. Generator. 


ESS] sss —— —————————————————————— ————— aSSaqSS———_EL_L_L|EEEA EE 
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40 to 50}, Saving 


In the Friction Load of Shafting 


Standard Roller Bearing Pillow Block. Closed Hanger 'Box. 


We carry a large stock of Roller 
Bearings which will fit any make of 
Hangers, Post Hangers and Pillow 
Blocks with universal adjustment. We 
make other types and sizes to meet 
all conditions 


Standard Roller Bearing Double Hanger Box. 
FOR HEAVY LOADS. 


Your Local Dealer Can 
Supply Your Wants 


Write for Illustrated Booklet 
No. 20. 


Standard Roller Bearing Hanger Box Showing Oil Wiper 
at Each End and Position of Rollers J 


Spring Steel Bushing Which Comes in Contact with the 
Rollers Saving Wear on the Shaft. 


STANDARD ROLLER BEARING CO. 


5005 Lancaster Avenue, Philadelphia 
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When a tool is wanted it is generally wanted in a hurry but larg: 
tools can not be made that way, it takes time to build good cnes 
and that is the only kind we want to have anything to d> with 

You may be considerinz a planer of some sort, and if you ar 










looking for wide range, rigidity and good work nansip, a goo 
tool anywhere, look into th: 


“CLEVELAND” 
Open Side Pianers 


You would be interested in 
our literature, tf you are 


considering a planer ofan 


kind. Write us 


—it's worth your while. 


36" x 36"-16' Motor Drive. 





THE CLEVELAND PLANER WORKS, 


JAMES G. DOKN tE ) - . . ‘ ° ;E0. W. FORD 
AMES DOENBIRER 3148-3156 Superior Avenue, Cleveland, Ohio. wae 








NATIONAL DOUBLE BOLT GUTTER 


HE essential part of a bolt-cutting machine is the threading head. The National Threading Head is 
recognized generally as being the most practical head, because it fully meets present day requirements in 
giving the greatest number of p-rfect threads at a minimum cost for dies and att2adance. This fact is demonstrated 
daily in the largest bolt plants, railroad shops and industrials in this country, and, in fact, in all places where 


cost cutting is a factor. 
National Bolt Cutters are standard with users who. in bolt 


threaders, consider ultimate efficiency in place of low first cost. 
FOREIGN AGENTS 

Fenwick, Freres & Co., Paris, Liege, Brussels 
Buck & Hickman, Ltd., London, Manchester 

Birmingham, Glasgow 
De Fries & Co., Berlin, Dusseldorf 
Takata & Co., Tokio 
A. B. Horn, Havana, Cuba 
Bulldozers White, Child & Beney, Vienna, Austria. 
Hot Pressed Nut Machines V. Lowener, Stockholm, Copenhagen, Malmo 
Railroad Spike Machines tevans & Edwards, Propty, Ltd., Melbourne 
Australia 


Forging Machines 

Wire Nail Machines 

Bolt Cutters 

Nut Tappers 

Rivet and Track ftolt Headers 
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326 A St., 


A Word About 


Metal Sawing 


Our Metal Saw Cutting Off 
Machines run smoothly, with 
no vibration and the saw takes 
anarrowcut. Thus you can 
be sure of fast, clean, well fin- 
ished work and your saws will 
have a longer life of higher 
eficiency. They will save 
stock, do smoother and more 
accurate work and more of it. 
Saws sharpened automatically 
on our Automatic saw sharp- 
ener. Our machines are 
worth investigating now. 


Write today for Catalog No. 10 and prices. 


Nutter, Barnes @ Co., 
BOSTON, MASS. 




















One man can exert from 7 to 8 
tons with the ald of this 
No. 5 Press. 


THE GREENGRD ARBOR PRESS 


Made in eight sizes. Send for book. 


is the civilized way of driving arbors cr mandrels, 


EDWIN 6. BARTLETT, 328 A Street, Boston, U. S. A. 
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Stop Making Your Own Machine Keys 
And Racks And Start Making Money. 


‘ 


If you are turning ovt 
your own machine keys 
and machine racks it 
simply means that you 
are throwing away 
good money that 
might just as well be 
saved. 

What do you really 
know regarding the 
steel you use? You 
know it’s mighty poor 
quality when it spoils 





a good machine. And 
even granted you have 
special key-making 





machinery— 


WE CAN 
SAVE YOU 
MONEY 


and guarantee you 























greater accuracy and 
higher quality than 
en an can possibly get 
a yourself. 

mM Here’s why. We 
use our own special 
steel and have such 
facilities that we can 





manufacture machine 
keys and machine 
racks and sell them to 
you at a lower cost 





than you could make 
them. Write for our 
prices and prove it. 





HALL & PICKLES, 64 Port St., Manchester, England. 
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C53 | C53 


FERRACUTE 


HUNDREDS OF SIZES AND STYLES FOR EVERY KIND OF WORK. 

























































Press D G 76 Wits Sipe-’uncn. ADAPTED For Currine, FORMING OR ReEDRAWING HEAVY 
SHEET METAI Send sample or description of work. We will tell you 
How To CHEAPEN Your Propver and improve its quality. 


FERRACUTE MACHINE CO., BRIDGETON, N. JERSEY, U.S. A. 


EUROPEAN AGENTS: CHARLES CHURCHILL & Co., LONDON; Fenwick Freres & Co., Paris 


PCAs 353 ] 8875 SE ves 
4 | 24 : 
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GARVINS 


No. 2-A Universal Miller 


Features 
of 
Superiority 


New dividing head. 
Square lock and taper gib sad- 
die fit un kaee. 


No jamming under 
overhung loads. 


Direct constant feed. 
Power doubled. 
Deep, wide table. 
Large table feed screw. i 


Steady feed noticeable in 
cutting spirals. 
Spindle speeds in geometrical 


heavy 


progression. 
Range from 8 to 440 rev. 
Elevating screw telescoping ||) 


and ball thrust. 

No hole needed in floor. 

Fine positive feeds from spin- 
dle. 

Fast feeds from countershaft. 

Instantaneous changes. 

Ten slow and ten fast. 

Steel change gears in oil bath. 

Safety shear pin. 

Feeds in all directions, table 
in and out and up and 
down. 

Range from .004 inches per } 
turn to 12 inches per min- 
ute. 

Start, stop and reverse all 
feed motions by one handle, } 





Table swivels clear around, 
in line with spindle. 

Interchangeable hand wheels 
on knee. a4 

reading to all 





Micrometer ih 
feeds. i 
Protected feed works. } 
Hammered crucible steel spin : 
dles. 
Hardened and ground spindle 1 
thrust washers. \ 
Also equipped with our } 
J 

\ 


SOLID TOP ester, KNEE 





PROMPT DELIVERY—WRITE FOR GATALOG | 


The Garvin Machine Gompany, ' 


Spring and Varick Streets, New York Gity. i; 


" 
Boston, Thos. Crow- | 


Chicago, Cleveland and Detroit, Manning, Maxwell & Moore, Inc. Providence, Thornton Machinery Co. | 
San Francisco, iM 


ther & Co., 170 Oliver St. Philadelphia, E. L. Frazer, 50 No. 6th St. Charlotte, N. C., Textile Mill Supply Co. 
J. L. Hicks, 967 Howard St. Los Angeles, L. Booth & Son, 262 8S. Los Angeles St. St. Louis, Mo., wa 
Co. Mexico, Manning, Maxwell& Moore, Apartado, 416. London, C. W. Burton, Griffiths & Co., Ludgate 
Hugo. Tilquist, Maskin Agentur. Liege, A. Engelmann & Co. Dresden, (A-3), and Berlin, (C), Hermann 
Teodoro Koelliker. 


Johnson & Sons Mchy. | 
Square. | 
Haelbig. 


Stockholm, {| 
Milan, 
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GARVIN 


Dividing Heads 


STYLE A 


Plain 





Perfect and Simple in Gonstruction. 


A Glance below at a few of tts features will confirm it. 


@ Change from regular to —_ index is made instantly by pushing a knob 
on the worm shaft which operates the clutch between two train of gears 
without disturbing the worm and gear. 


q All numbers up to 150 and numbers divisible by 2 up to 300, by 3 to 
360 and by 5 to 300 can be divided. 

@ The swivel head is fitted with a lock bolt to set for horizontal and 
vertical positions. 

q@ Large diameter of Dividing Gear. 

Q Spindle‘and Dividing Gear in one piece. 

@ Large Spindle with taper bearing its whole length. 

@ Take up of Dividing Gear by wedge. 

@ Binder for head spindle. 

@ Tailstock can be both elevated and inclined, and clamped in any position. 


PROMPT DELIVERY. Write for Circular No. 57. 


The Garvin Machine Gompany, 


Spring and Varick Streets, New York. 


Chicago, Cleveland and Detroit, Manning, Maxwell & Moore, Inc Providence, Thornton Machinery Co Boston, Thos. Crow 
ther & Co., 170 Oliver St. Philadelphia, E. L. Frazer, 50 No. 6th St. Charlotte, N. C., Textile Mill Supply Co. San Francisco, 
J. L. Hicks, 967 Howard St. Los Angeles, L. Booth & Son, 262 S. Los Angeles St. St. Louis, Mo., W. C. Johnson & Sons Mchy. 
Co. Mexico, Manning, Maxwell & Moore, Apartado, 416. London, C. W. Burton, Griffiths & Co., Ludgate Square Stockholm, 
Hugo Tilquist, Maskin Agentur. Liege, A. Engelmann & Co Dresden, (A-3), and Berlin, (C), Hermann Haelbig. Milan, 


Teodoro Koelliker. 


——— 
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‘The French Machine is on Top. 


IN THIS MACHINE 
The Ramming 


evi Are 
j Rolled By Plunger Also 
| Power: Draws 





Patterns. 


The Little Plunger 
You See On Top 





“The Ramming 


Instantly Now Rams Deep 
‘ Clamps Pockets from the 

Joint, And Strips 
The Mold. Them Out After 





Rolling. 
Come and see the WORKING MACHINES of La Systeme 


Universelle de Moulage Mecanique 


it Stripping Plate Patterns inexpensive at 1315 RACE ST, PHILADELPHIA. 





| The American Machine Is Underneath 


But Still Best Among Air Machines. 
IN THIS MACHINE 


No Jumping Start 
Hand Started 
Pattern Draft 

Long Deep Draft by 
Power Afterwards. 


No Missmatch 
Patterns and! 


Flask Pins In 


Same Piece. 





Both French and American Machines, also Pridmore Hand Rammed 
and Stearns Squeezers. 


THE E. H. MUMFORD CO., 
17th and Callowhill Sts., PHILADELPHIA, PA. 
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Steel Frames for 
Severe Service 


That's ONE of our {specialties. 


Others are Steam Drop Hammers, 
Hydraulic Riveters and Boiler 


Shop Equipment We also build 
special machinery for special 
needs. Write for catalog and 
further information. 





Chambersburg 


Steam Hammers 


Such hammers as these are bound to raise 
the standard of your work, increase your 
production and lower its cost. Not a blow 
wasted—each stroke does its expected 
amount of work with certainty and accur- 
acy. They are steam savers. All cast- 
ings of Ajir-Furnace Iron. We build 
them Single or Double Frame —all sizes 
from 100 pounds to 25 tons, falling weight- 


When the work is hard and heavy3they’re 


at their best. 








Chambersburg Engineering Co., 52"0"3'"~ 
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Rock Island Automatic 
Swivel Vise—— 


SAVES 20% VISE LABOR. rar 








Adjust the work and the vise follows. 


Send for Catalog. 


ROCK ISLAND TOOL CO. 


ROCK ISLAND, ILL. 


New York, 136 Liberty St. 
Chicago, 116 Lake St. 
Denver, 208 McPhee Bldg. 




















: ‘ No. 4001 ‘ 

) / is lucky. YOU 1 I When you are asleep and you are certainly asleep 

. when you are not awake to the advantages 
of the 


\  “PITTSBURGH”’ | 
HIGH SPEED VISES 


Here is but one of the many uses to which they can be applied. 
By means of extra bases, the body of vise can be in-tan ly removed 


) 











f extra bases, ; 
| and used anywhere. if 
_{ ; It’s worth your attention and money. : 
Bookl 
ae THE PITTSBURGH AUTOMATIC VISE 2 TOOL COMPANY, my 





Ee: =i: 


IF A HOPKINSON VISE ONCE HOLDS YOUR 
WORK YOU’LL HOLD ON TO IT FOREVER 








HERE IS THE VISE FOR HOLDING 
WORK IN THE UPRIGHT DRILL 


You can't do without a vise for holding work in 
an upright drill—it's as muchtof a necessity 1s a 
Chuck 1s on a Planer or Lathe. 





The Hopkinson Drill Vise is a natural successor 

to the angle-iron. It holds the work’ with a strong, 

inflexible grip that nothing can shake. It's the 

vise with the bull dog tenacity; the vise that en- 

ables you to do your drilling in the best jand 

cheapest way. It is convenient to handle, is quickly and easily adjusted. and pays its original cost in double quick 
order. In fact it’s a handy little money maker and time saver for enterprising shops; large and small. 


CONSIDER THIS ONE—FOR TOOL-MAKERS 


It is plenty light enough to handle on che Sensitive Drill o:1 Speed Lathe and takes 


after its bigger brother in possess ng a wonderfully powerful grip. Works with the 


same ease and on the same principle as the regular Drill Vise 


Our circular will prove a benefit. Tell us your addr’ss and we'll mail you on>. 


HOPHINSON MACHINE WORKS 


Springfield, Mass., U. S.A. 
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Emmert Universal Vises 


are fully warranted to give en- 
tire satisfaction and are sold 
on approval. If you would 
save time and labor, you will 
be interested to know mere 
about the “Leader of all Ma- 


chinists Vises.” 





Write us for full description and liberal discounts. 


Emmert Manufacturing Company, 
—Exclusive Vise Makers— 


WAYNESBORO, PA., -i- U. S. A. 


YOUR WORK STAYS PUT IN ANY 
CONCEIVABLE POSITION 


HERE’S HOW! 


The Williamson 
Universal Double 
Swivel Vise revolves 
easily in two complete 
circles in planes at 
right angles each to 
each, » 

The lever ins‘antly 
releases or securely 
clamps in any position. 


Ask for Circular. 
Williamson Vise Co., Bradford, Pa., U.S. A. 











, NT 
ome, MEDIUM 
¥ WEIGHT 


Warr JC BLE & Ms HAFFIE § 


Pre se Sa ee se 


Wane F STEEL | 
Wan ichee) 


CHESTER PA, 


E have established a recora for QUICK 
DELIVERIES of High Grade Steel 
Castings—the kind which are sound, smooth, 
strong and tough, BUT NOT HARD, and 
will machine readily to a fine finish. 


| 
| 
| 
| 
| 
fi 




















} 


MAGNETIC 
SEPARATOR 
FOR 
MACHINIST, 
FOUNDERS, 
=! Ere, Ere. 


We manufacture exclusively this 
world-known machine and 
solicit orders and repairs. 


J. W. PAXSON CO., Philadelphia, Pa. 


MAKERS OF 


PAXSON-WARREN 
Sand-Blast Machinery. 




















STEEL 


buffing Wheel after “‘finishiag”’ 


58 Third Street, 





Its use removes the scratches, and gives in place a beautiful lustre. 
the work with No. 140 Emery, or a greased Wheel. 
This method takes the place of a polishing Wheel. 


FREDERIC B. STEVENS, Manufacturer 


POLISH 


FOR BUFFING STEEL CASTINGS 


Used on a cotton 


Saves time. Saves money. 


Detroit, Mich. 
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Steel Plate 


Exhausters 
OVERHUNG WHEEL 


-‘Outward chain oiling 
reservoir journal bearings, 
adapted for handling refuse 
from emery, buffing wheels 
and for removal of fumes and 
gases from refinerter, latora- 
tories, etc. 

Cataleg °° B.°" 
Bulletin 26. 
BUILT BY 

GARDEN CITY FAN CO. 

Fisher Building, Chicago 





FREE! 


Every Factory Should 
Have This Book. 


Friction gearing is rapidly 
displacing many forms of 
“toothed” gearing in the 
modern factory. New prob- 
lems have arisen. This book 
soives them. 


We are the largest manufacturers of 


PAPER and IRON FRICTION and PAPER PULLEYS 


The Rockwood kind of paper equipment is by far the best and 
most satisfactory. It will increase the efficiency of your machinery, 
and save you money from the very first. 

The Rockwood book is a valuable treatise on the whole subject. 
Tables, factsand formulas. Copyrighted. Sent free to those who 
need it. State occupation and firm connected with. 


The Rockwood Manufacturing Company, 
1910 English Avenue, INDIANAPOLIS, IND., U. 8. A. 
















INKLEY OIL CUPS and Oil 

Hole Covers are made to give 

best possible results with a 
minimum ease of operation. 






They are dust-proof and waste-prool Their use mean 
marked economy in the use of ofl, besides an air of 












trimness to all machines on which 
they are placed. They help make sales 
and are good reminders to careless 
operators that it's time to “oil up 
They are made for all purposes 
Once fitted they always stay in place 
and guarantee a longer life to the 
bearings. Will you have a catalog? 






THE WINKLEY 
226 Abbot Street, Detroit, Mich igan 


COMPANY 


COMPARE your present handle 

costs with our prices 
handles of every description. Complete in 
every detail and ready to attach. 


THE CINCINNATI BALL CRANK CO. 


for solid steel 





Get our prices. 


CINCINNATI, OHIO. 


Successors to this Dept. of the Scuacut Mra. Co. 














Send Along Your Blue Prints 
For Special Machinery 





We'll give your problem the deepest thought and 
offer the most effective and economical method of 


solving it. 
We build SPECIAL MACHINERY of all kinds, large 
or small from an engine down. Our shop is 


splendidly equipped with every facility for turning 
out fast, accurate work. Our foundry facilities are 
excellent. 

Write us your needs. 











Brunswick Refrigerating Co., 
New Brunswick, N. J. 





If you use DROP FORGINGS, why not 
send us blue prints or models, The ope- 
ration may mean a saving of dollars to you. 
At least get our Catalog. 


,PAGE-STORMS DROP FORGE CO., Inc., 


ris Springfield, Mass., U.S.A. 














()". THE “SIMPLIFIED” BEAM COMPASS (0) 
aes FOR DRAFTSMEN. cr | 


Price $2.50 Post Paid—Money Back if You Want it. 
A FIGIO BSYBSBTANTIAL TOOL—NOT A MAKESHIFT 
MADE FROM STEEL, CAREFULLY FINISHES AND 

PVLL NICKEL PLATED 
MICROMETER ADJUSTMENT 


M, A. SMITH, 91 Sasin Srreer, Provipence, R. |. 

















‘‘American Swiss’’ 


A Poor File will ANNOY an Artisan, and 
lower the quality of his work about as much 
as anything we know of. 


TRADE 





Our files are not that kind—they are made 
to give service—and they give it. 
Our salesmen are sample rackages of ‘‘AMERICAN SWISS5"’ Files—sent 


on reqgaest to any responsible manafactarer. 
E, P. REIGHHELM & CO., - 24 John Street, New York. 
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: Landis Die : 
. Landis Die : 
F has a range for special work that is not found : 
fF in any other threading tool. Send for the 
- printed matter that cites the particulars. : 
. 

* LANDIS MACHINE CO., Waynesboro, Pa., U.S.A, 
¥ Schuchardt & Schutte, 34 Victoria St., Westminster, London, Sole Agents for Gt ; 
¥ Britain, Ireland, British Colonies. Schuchardt & Schutte, 9 Kiangse Road, Shanghai, z 
fe ©6Sole Agents forChina and Japan. Adler & Eisenschitz, Sole Agents for Italy 
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Pills blow-holes, cracks and other imperfections fn fron or stee) castings. Same 
color and hardness as casting itself. Stays there forever and becomes part of the 
casting. Makes steam water, gas and air-tight joints. Send for free sample. 


The Clark Cast Steel Cement Company, 
Shelton, Connecticut. 








We make a specialty of HIGH GRADE grey iron 


Machinery Castings 
STUART Rn. CARR @co.. BaLTincat, MD. 


Our business is making castings ONLY. Every modern facility’ 
experienced superintendence, first class mechanics, 


/CAST STEEL CEMENT | 





It Is Very Simple. 


HERE are no intricate 
parts to a Crosby Indica- 

tor that must be finely adjusted 
before a card can be taken, It 
We also furnish 





is always accurate and ready. 
Reducing Wheel for the same. 


Croshy Steam Gage & Valve Company, 


Boston New York Chicago London 

















MONEY (Saved) 


by the correct installation of your electrical equipment. 
Reports made on, plans supplied and installation super- 
vised for motor drive installations in industrial plants, also the 


installation of electric ligh: and power plants. 











HENRY DOCKER JACKSON, 
88 Broad_St., BOSTON, MASS. 
EXPERIMENTAL MACHINE WORK 
may be safely placed in our hands—no danger of the 
secrets being divulged. Accuracy ana promptness 
figure largely in this work. Let us hear from you. 


WATIONAL MACHINE AND TOOL COMPANY, 
453 A STREET, BOSTON, MASS. 











TOOLS 


OF EVERY DESCRIPTION. 


TOO MANY TO LIST HERE. 


Send for Special List Just Issued. 


Frank Toomey, 
127-131 N. Third St., PHILADELPHIA, PA. 











For Instantaneous and Better Cleaning 
of Benches, Machine Tools, etc., use the 


“BLOW GUN VALVE.” 


Aim the “Gun,” 
» Press the Button 
= ---theair will blow 
Sthe dirt away. 
Write us now. 


The Wm. Powell Co., Cincinnati, 0. 
















A NEW PRODUCT 
Water Proof *& g5 Steam Proof 
Oil Proof KROME Heat Proof 
Mechanical Leather 
BELTING LACING PACKING FRICTIONS ETC. 


“THE CHICAGO RAWHIDE MFG. CO., 





EVERYTHING FOR THE MACHINE SHOP 
SINGLE MACHINES OR COMPLETE EQUIPMENTS, 


Both New and Second Hand. We always have a 
large number of second hand machine tools in stock 
that will interest you, or can make you good deli- 
veries on the best makes of new tools. 


Write us, whenever you are in the market, and we 
will be glad to quote you prices and give you full 
information. 


CHANDLER & FARQUHAR COMPANY, 
34 to 38 Federal St., Boston, Mass, 








75-79 Ohio Street, Chicago. 








We make modern and serviceabl 


Standard Engine 








Pipe Threading Machinery 


e threading machines having the newest and most reliable die 


mechanism. Pipe Cutting-Off Machines, Hand Stocks and Dies. 
Pipe Couplings for oil and gas lines. 


ering Works, Ellwood Gity, Pa., U. §.A. 


1012 Chemical Building, St Louis, Mo. 
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‘‘2ND-HAND’”’ 


does not argue ‘‘used up"’ by any means. Not with 
McCabe, anyhow. He'll only handle what's Modern—some 
of these, for instance, good as new, at about half the price: 


GEAR CUTTERS. 


Spur 36”, Full-automatic, “Fellows.” 
Spur and Bevel 22”, Full-automatic, “Gould & Eberhardt.” 
Spur and Bevel 18”, Full-automatic, “Brown & Sharpe.” 


TURRET LATHES and SCREW MACHINES. 


Semi-automatic, 24” Swing, with Tools, “American.” 


No. 6 Wire feed, 2 3/16”, “Warner & Swasey.” 
20”x7’ Friction-head, “Bullard.” 


RADIAL DRILLS. 
5’ Arm, Semi-Universal, ‘‘Warren.” 
3’ Arm, Plain, “Gang Co.'s” 
PLANERS. 
STOCK IN QUITE SOME TIME, embody 
54” wide. 


MOST COMPLETE 
ing all sizes—20 to 
A Few 

24”x 6’, “Gray.” 

26”x 6’, “Gray.” 

30”x 8’, “Newark.” 

30”x10’, “Bement,”’ 2 Heads. 
36”x10', “Putnam,” 1 Head. 
38”x18', “Gray,” four heads. 
42”x18’, “Bement,”’ 2 Heads 
54”x16’, “Seilers,”” 2 Heads 


LATHES. 

D)’ble-head, for Locomotive Driving-wheels, 
86”x18’, Triple-geared, weight 30,000 Ibs. 
52”x18’, Triple-geared, with Chuck, “Fifield.” 
42”x14’, Triple-geared, “Quick-change,”’ Schumacher & Boye. 
33”x12’ Triple-geared, “Standard.” 
28”x14’, Standard, ‘“Quick-change,” & Boye. 
24”x12’, Standard, ‘Flather.” 
MISCELLANEOUS. 

Single-head, “Bullard.” 
MILLING MACHINES, Univ. and PI., large and medium sizes. 
SHAPERS, 18 and 16” Friction and Crank, “Prentiss.” 
GRINDERS, Cutter and Tool, “Cincinnati,” “Pratt & Whitney.” 
Double-head, “Springfield.” 








“Niles.” 


79”, 


Schumacher 


BORING MILL, 38 ft 


CAR-WHEEL GRINDER, No. 2 

HYDRAULIC WHEEL PRESS, 130-tons capacity, “Sellers.” 
UPRIGHT HAMMER, 350 Ibs. “Beaudry.” 

PUNCH AND SHEARS, 15, 30 and 50” Gaps, “Cleveland style.” 


J. J. McCABE, 14 Dey St., NEW YORK CITY. 








2in 
i3in 
l4 in 
i4in 
ifin 
16 in 
16 in 
16 in 
18 in 


18 in 
18 in 
18 in 


20 in 


22 in 
Min 
24in 
27 in 
28 in 
36 in 
72 in 
20 in 
22 in 
20 in 
$2 in 
42 in 


16 in 
24 in 
24 in 
27 in 
30 in 
30 in 
36 in 


34 in 





115 Liberty St 


The -“‘PRENTISS STOCK’’- of New Tools. 


Brand New Machine Tools Ready to be Shipped Immediately 


LATHES 42 in. x 42 in. x 12 ft. Cinti., 2 Heads 

5 2 2 . 
x5 ft. DavisC.R 16 in PE. _—_ 24 in. Gould & Eberhardt 
x 5 ft. Robbins C. R . - , 
x 5 ft. and 6 ft. Fay & Scott C. R. 16 in. and 18 in. Juengst Vertical Crank 
x6ft. DavieC.R VERTICAL BORING AND TURNING MILLS 
BER, ~~ G.ane 6& Lodge & Shipley C. R. | 39 in. and 34 in. Colburn, 3 jaw chuck 
x § ft. Prentiss ( 42 in Kogers, 2 Swivel Heads 
x 6 ft. Davis ¢ . Rk : 48 in. Colburn, 2 Swivel Heads, plain table 
x 6 ft L. & 8. 38tep Cone Dbl. B.G 48 in. Colburn, 1 Swivel, 1 Turret Head, 8, 
x 6ft. and & ft. L. &S. 3 Step Cone Dbi Jaw Chuck 


8. G 7 ft. Ridgway, belt driven, and 7 ft. Bickford 

x 6 ft. and 8ft. Fay & Scott C. R 6 ft. Poole, worm drive 

x 6 ft., 8 ft. and 10 ft. Davia C. R 

x 10 ft. and 12 ft. Lodge & Shipley C. R DRILLS 

Pat. Head 20 in. Davis complete, 20 in. Barnes complete, 
x 8 ft. and 10 ft. Lodge and Shipley C. R 21 in. Snyder plain, 21 in. Cinti. W. & L., 
Pat. Head 21 in. Cinti. complete, 21 in. Cinti. Tay 

x 12 ft. Lodge & Shipley C. R ping, 23 in. Barnes sliding head, also 
x 12 ft. Lodge & Shipley C. R Stationary 


24 in. Cinti. complete, aleo tapping 
30 in. and 36 in. Bickford Cone Drive 
80 in. and 36 in. Bickford Gear Drive 


Davis Turret Boring and Forming 
x 14 ft. and 16 ft. Lodge & Shipley C. R 
x 16 ft. and 18 ft. Pittsburg D. B. G 


x 16 ft. Lodge & Shipley C. R No. 1 Bickford Standard Plain Cone Drive 
x 15 ft. Pittsburg C. BR No. | Bickford Plain Gear Drive 
Ciacinnati Pulley No.2 Bickford Standard Plain Gear Drive 
Bogart Crank Shaft No. 1 Improved Bickford Gear Drive 
42in. x 18 ft. F. & 8S. Gap 13 in. and 14 in. Washburn 
56ip. x 8 ft. x 12 ft. PF &S. Gap 14 in. Barnes Plain, also Ratchet and Power 
70 in. x 12 fc. FP. & 8. Gap Feed 
PLANERS AND SHAPERS 14 in. Stanley 
No-. 2, 3, 4, 5, 43 and 54 Fenn 
x 16in. x 42 in. Walters Planer 2 Spindle 14 in. Barnes Gang, plain 
x 24 in. x 6 ft. and 8 Cinti 3 Spindle ditto, all P 
x 24 in. X6ft., 8 ft. and 10 ft. Chandler. | Spindle 20 in. ditto all P. F 
27 in. x 8 ft. Cinti 3 Spindle 23 in. ditto, t sp. P. F. Tapping 


x 8 ft. and 10 ft. Chandler 
x &ft. Cinti., 2 Heads 


x 30 in 
x 30 in 


4 Spindle Knickerbocker rail 
8 Spindle Gardam 15 tn. circle, 4% in holes 


7 % in. x 10 tt, 12 ft. and 14 ft. Chandler, | 19 spindle Gardam special 18 in. circle, 1 in 
3 Heads holes 
x 24 in. x 8 ft., Cinti., motor drive, 1] 19 Spindle Gardam EE-55-15 in. circle, 44 in 
Head holes 

MISCELLANEOUS 


No. 4 Windsor Pl. also Fric. Hd. Monitor, 16 | No. 4-4 Fox Wood Trimmer 
in. Swing Nos. 1, 2,3 and 4 Burke Hand Millers 
No. 3 Windsor Friction Head Monitor, 13 in. | Nos. 2, 3 and 3% Fox Hand Millers 
Swing No. 6 Whitney Hand Miller 
No. 140 Wella & in. Screw Machine Nos. 2-B, 3-B and 5-C Binese Horiz. Boring 
No. 160 and 164 Wells Cutter Grinder Machine 





No. O and No. 2. Baker Bros. Keyseaters 42 in. Diamond Roll Grinders 
No. 2 and No. 3 Merriman Bolt Cutters 10 in. x 50 in. Norton Grinder 
144 in. and 2 in. Reliance Bolt Cutters i4 in. x 72in. ditto 
350 lb. Beli Steam Hammer Nos and 1% Burke Tappers 
No. 17C New Doty Punch and No. 17 New Blount, Barnes » Whitney Wet Too: Grinders 
Doty Shear Rowbottom Comb. Disc and Surface Grinder 
No. 3-A Royersford Comb, Punch and Shear No. 1-C Washburn Twist Drill Grinders 
Nos. , 2, 3and4Q &C. Hack Saws Colburn Universal Saw Table 
No. 1. Burr Cold Saw No. 1Q M.8. Cold Saw Cutting Off Machines 
No. 3 Davis Cutting Off Machine Arbor Foot and Pow: r Preases 
Write for additional list 
PRENTISS TOOL AND SUPPLY COMPANY, 
NEW YORK BOSTON BUFFALO SYRACUSE 


145 Oliver St 608 D. S. Morgan Bldg 520 University Block 


ee 











We have in stock second-hand Hart- 
_ ford Two Spindie Double Turret: 
Automatic Screw Machines. 


Similar to cut shown in the following sizes: 


[wo 15/16” capacity No. o Pratt & 
Whitney Auto. Screw Mchs. 

Three %” capacity No. 1 Pratt & 
Whitney Auto. Screw Mchs 

Four 3%” capacity No. 2 Pratt & 
Whitney Auto. Screw Mchs 


We also have a number of these 
machines, second-hand, in stock for 
immediate delivery, with single spin- 
dies and single turrets. 


Send for complete list No. 14. 


MISCELLANEOUS DEPARTMENT, 


| NILES-BEMENT-POND CO., 





111 Broadway, New York. 
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SECOND-HAND MACHINERY LIST 


BORING MILLS 
Baker Bros. Vertical Drilling 
No. 1 Barrett Boring 
Sellers Horizontal Cylinder, 6” 


spin. 
DRILLS 
No. 1 Mechanics Friction 
3 Spin. 16” Barnes Gang 
t Spin. Garvin 
6 Spin. Quint. 
22” Prentice Back Geared, pow- 
er feed 
24”Sliding Head Back Geared 
26” Barnes Back Geared, power 
feed 
32” Hamilton Sliding Head, 
gear feed, auto. stop 
32” Lodge & Davis Sliding 
Head, Back Geared, p. f. 
4’ Universal Radial Drill Co.'s 
Plain Radial 
GEAR CUTTERS 
22” Gould & Eberhardt, Hand 
36” Gould & Eberhardt, Spur 
gears 
GRINDERS 
20” Northampton Water 
Gleason Automatic Cutter and 
Reamer 
12x42 Landis 
Special Surface, table 16”x10’ 
LATHES 
13x5 Blaisdell, h. s, ~~ & f 
rest 
14x6 LeBlond, h. s., r. & f. rest 
15x6 Blaisdell, h. s., r. & f. rest 
15x8 Sebastian Gap, c. r. 
16x6 Lodge & Shipley, c. r., reg. 
16x6 Porter, c. r., steady rest, 
change gears 
17x8 Rahn-Carpenter, c. r., st. 
rest, taper. 
18x10 Lodge & Shipley, c. r. 
20x10 Harrington, thread chas- 
ing gears 
20x14 Sebastian, pl. rest, h. s. 
22x10 Perkins, c. r., solid spin. 
24x18 Fifield, taper attachment 
28x16 Harris, pl. elevating rest, 
solid spin. 


36x21 Putnam lathe 
PULLEY LATHES 
26” Stevens 
36” Niles 
36” Stevens 
MILLERS 
No. 0 Brown & Sharpe 
No. 2 Becker-Brainard Vertical 
No. 2 LeBlond Universal, rack 
indexing att. 
No. 44 Brainard Plain 
No. 12 Brown & Sharpe 
PLANERS 
22x22x7’ Rochester, one head 
24x24x6' Smith & Silk, one hd 
27x27x8’ New Haven, one head 
31x24x6’' Putnam 
42x42x10' New Haven, one hd. 
SHAPERS 
14” McFarland & Nottingham 
Plain Crank 
15” Smith & Mills Plain Crank 
16” Steptoe Triple Geared 
24” Gould & Eberhardt Bk. Gd 
24” Walters Geared Shift. Belt 
SCREW AND TURRET 
MACiu..NES 
%” Garvin Wire Fd. Se. Mach 
%” Cleveland Auto. Sc. Mach. 
1” Spencer Auto. Screw Mach. 
No. 4 Windsor Turret Lathe 
42” New Haven Turret Lathe 
48” Gisholt Turret Lathe 
MISCELLANEOUS 
24” Niles Worm Gear Driven 
Slotter 
20” Espen-Lucas Cold Saw 
3” Bignall & Keeler Pipe Mach. 
National Size B Bulldozer 
Beaudry 50 Ib. Power Hammer 
Doty Combined Punch and Shear 
%” Wells Single Bolt Cutter 
\%” Hubbell Tapping Machine 
4” Merrill Power Pipe Machine 
No. 56 Toledo Press, with 
bolster plate 
36” Ferracute Notching Press 
D23 Ferracute Press 
Bailey Keyseater 
6” Oster Pipe Machine 


MARSHALL & HUSCHART MACHINERY CO., 


3-64-66 South Canal Street, Chicago, Dl. 


109 Kentucky Avenue, Indianapolis, Ind. 


908-910 North Second Street, 8t. Louis, Mo. 


SECOND-HAND TOOLS 


FOR IMMEDIATE DELIVERY 


1—16”x6’ Lodge & Davis Turret Lathe. 

2—16”x6’ American Standard Engine Lathes, Compound Rest. 

1—18”x6’ American Standard Engine Lathe, Compound Rest. 

1—18”x8’ American Standard Engine Lathe, Compound Rest. 

1—18”x8’ High Speed Combination Lathe and Screw Machine. 
Equipped with wire feed, chuck, pan, pump, double _ tool 
rest, quick change feeding mechanism, tailstock. No lead 
screw or turret. 

1—30”x30"x12’ Davis & Egan Planer, Double Head 

1—30”x30"x14’ Davis & Egan Planer, Double Head. 

1—36”x36”"x14’' Davis & Egan Planer, Double Head. 

1—36” Gould & Eberhardt Automatic Spur Gear Cutter. 

1—No. 5-C Becker-Brainard Horizontal Miller. 

1—McKinnon Keyseater. 


Write for prices and description to 


The American Tool Works Co., Cincinnati, U.S.A, 








FOR SALE 


One complete forging set for oil forges consisting of 


Three large oil tanks of two-car-load capacity. 
Three furnaces, oil burning. 

One large Bulldozer, Moline pattern No. 4. 

One heavy drop hammer. 

One trip hammer. 

One oil pump. Also 

One belt and nut threading machine 

One large steam bending machine—Defiance make 
One 200 H. P. Fort Wayne engine. 

One 10 I. P. upright engine. 

One 500 gallon Worthington pump. 


These machines will all be sold at from 40 to 60% of their 
original cost F. B. cars, Standish, Mich. 


ADDRESS 


CITIZENS MANUFACTURING CO., Ltd. 
STANDISH, MICH. 




















hal 


C. .WORMER'S Sepa 


ENGINE LATHES 
® in. x3 ft. Barnes foot po 

9 in. x3 ft. Barnes fe 
14 in.x 6 ft. Porte 
15 in. x6 ft. Nutter-Barnes 

16 in. x 6 ft. Porter, like new 
i6in x # ft. Putnam 

16 in. x6 in. Gray 

16 in. x5 in, Perkine 









18 in. x Sit. Star 

ik in. x 7 ft. Lathe & Morse 

18 in. x 10 ft. Lathe & Morse 

ig in. x 10 ft. New Haven 

19 in. x 8 ft. Star, blocked to 26 in 


22 in. x 12 ft. Blaisdell 
24 in. x 12 ft. Porter 
28 in. x 16 ft. Aldrich & Calvert 
2in =x 18 ft. Lowell 
SPECIAL LATHES 
52 in. Pulley lathe, bk. ed 
9 in. Column Facing Lathe 
14 ft. x 11 ft. Single Head Axle lathe 
Jeweler’s lathe complete with C. 5 
SCREW MACHINES 
No. 3 Bardons & Oliver turret 
No. 1 Foster-Kimball plain head 
1% in. Cleveland Automatic 
Garvin Screw Slotter 
TURRET LATHES 
ll in. x 3ft. 6 in. Pearson Plain Head 
l4in. x4 ft 6in. Jones & Lamson 
16 in. x 5 ft. Pratt & Whitney 
in. x 5 ft. American Fox 
12 in. x 3 ft. 6 in. Creacent plain head 
16 in. x 6 ft. American bk. gd 
i4 in. x 3 ft. 10 in. Jones & Lameon 
6 in. x 5 ft. Bridgeport 
8 in. x 6 ft. Hendey pl. hd 
SHAPERS 
20 in. Gould & Elberbardt crank 
24 in. Hendy friction gear rack 
22 in. Walcott geared rack 


HAMMERS 
6 lb. Dienelt & E. post 
40 lb. Bradley cushion helve 


00 Ib. Bell No. 3 steam 
000 Board Lift 
MISCELLANEOUS 

irinder Hisey Wolf Elect 
Boring Mill, 48 in. vertical 

ibe Cutter, No. 4 Fox 
Die Chamfering Machine 
Air Hoist 74g in. x 4 ft 

rank Turning machine, 7 in. throw 





PLABERS 

24 in. xX 24 in. x5 ft. New Haven 
24 in. X 24in, x 5 ft. Steptoe & McFarlane 
25 in. x 25in. x 6 ft. Bement 
3lin. x Slin. xg ft. 9 in Brettell 
$2 in. X 32 in. x 8 it. Pond 
6 ih. x 36 in. x 12ft. Peoria 
6 im x Win. x 12h. Kidd iron Works 
48 in. x 5S2in. x 20 Betts wid'd to T2 in 
Sellars Plate 144, ft. long 
Niles Plate 16 ft peo ends 

MILLING MACHINES 
No. 2 Brown & Sharpe Universal 
No. 1 American Hand 
No. 2 Cincinnati plain 
Pratt & Whitney plain head Lincoln 


Vertical Hand Table. 12 in, x 8 in 

Lincoln type table, 6 in. x 27 in 
PIPE MA’ HINES 

Armeatrong power, lin to 4in 


Armstrong H_ &P., ¥ in. tol n 
Curtis & Curtis No #8, 4 in. to 6 in 
Curtis & Curtis. 24% in. to 6 in. power 
Apex No. 1. \& in. to 2 ia 
POWER PRESSES 
Stiles & Parker Drawing 
No. 1 Perkins, 1 in. stroke 
Bliss O. B., 1 in. stroke 
No. 344 Stiles Watchmaker's 
No. 42 Toledo 
Double Trimming Press, A-570% 
No. 5 Stiles 
No. 53 Ferracute 
Open Back Inclinable, 14 in. stroke 
No. 63 Ferracute geared 
FOOT PRESSES 
No. 1 Thomas & R., on stand 2 in. stroke 
Cross & Spears 0. B. Bench knuckle joint 
Toledo Bench, 4% In 
Bremer Toggle Joint, on stand 
SCREW PRESSES 
Heavy bench, double thread 1 in pitch 
Bench, 444 In between housings 
On stand with 444 In. throat 
No, 2 Bliss Arched 
Kelton Hand Power Roller 
MISCELLANEOUS 
No. 24 Bath Universal Grinder 
Magnetic Metal Separator Sawyer 
Catter Grinder, Pratt & Whitney 
Keyseater 5 in. atroke Davis 
Boiler Shop Rolls Hand Bench 
Slitting Machine Power 
Valve Ke-Seater, & in. to 6in 
Cylinder Boring and Facing Machine 


Cc. C. WORMER MACHINERY CoO., 
57-63 W. Weodbridge St., Detroit, Mich. 





SECOND-HAND TOOLS 


FOR QUICK DELIVERY. 


VERTICAL BORING MILLS |(1) 30”x12’ L. & 8S. Taper Att. 
(1) 36” Bridgeport (1) head (1) “ft Lodge & Davis Tap- 
(1) 37” Bridgeport (1) head eg . 
(1) 30”x16' H. ¢ Fish 
(1) 42” Bullard Turret Head mitted “s a . 
Comb Chuck (1) 36”x20’ American Trip. Gd. 
MILLING MACHINES 
(1) No. 7 Becker-Brainard 


(1) No. 2 Bickford Full Uni-](1) No. 2 Cincinnati Universal 
versal Radial 


(1) 4’ Bickford Improved Rad 


DRILL PRESSES 


PLANERS 


(1) 36” Bement-Miles (1) 16” Crank Planer 
(1) 6’ Ridgway Motor Drive|(1) 24”x24”x6" Whitcomb 
Radial (1) 26”x26"x10' Powell, 2 hds 
(1) 12 spindle Valley City Mul-](1) 72”x60”"x26’ Fitchburg, 4 
tiple heads 
GRINDERS SHAPERS 


(1) 24” Walcott Shifting Belt 

(3) 24” Gould & Eberhardt 

(3) 28” Hendey 
MISCELLANEOUS 

(1) No. 2 Newton Cold Saw 

HAMMERS (1) 44” Gould & £Eberhardt 


Ss . - 
200 Ib. Mossberg & Gran- yl ae Cutter (heavy 
ville 


(1) 15” Lowell Slotter 
LATHES (1) Chicago Annealing Furnace 
(1) 24”x8’ Flather with C. R.}(1) No. 1 Garvin Auto Tapper 
(1) 24”x8’ L. & 8S. Taper Att.](1) No. 2 Garvin Auto Tapper 
(1) 24”x10’ Lodge & Barker]/15 H.P. Type “S” Westing- 
with C. R. house 500 V. motor 


(1) No. 7% Diamond 

(1) 30” Dbl. Wheel Wet Tool 
(1) Walker Universal Tool 

(1) No. 24 Landis Pl. Grinder 


(1 


~~ 





Photographs and full information sent on request 


The Motch @ Merryweather Machinery Co., 
705-715 Lakeside Ave., N. W., Cleveland, Ohio. 
DETROIT BRANCH: CINCINNATI BRANCH: 
Majestic Building.2150 1014 First Nat'l Bank Bldg 
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Adjustable taps to any pitch 


. sw adins > e 
or size made on order, Our new adjustable reamers 


with interchangeable half- 
round blades made in solid 
shank styles from 1” to 6”, 
in shell style from 2” to 6”. 
Will send one on trial. 





A 5” Reamer just the tool 
for reaming Cylinders. 


You will never have any kicking 
from anyone, or any trouble with 
your work, if you equip your tool 
room with good tools, such as the 


LAPOINTE ADJUSTABLE 
REAMERS and TAPS. 


They do their work in holes to 
perfection. 


LAPOINTE’S POINTS OF 
MERIT. 

SIMPLICITY, RIGIDITY, 
DURABILITY, RAPIDITY, 
RELIABILITY. 


We make these tools with dove- 
tail or half round blades from 1" to 
6" or larger on special orders. 


THE LAPOINTE MACHINE TOOL CO., HupDson, Mass., U.s. A. 
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SHAFT- 
HANGER 













| PATENTED j 





WANTED A 
| PURCHASER FOR 
|-Syee- | THE PATENT RIGHTS 


Sometimes Several Men 


Are Better Than One 











Maybe your machinery has gotten out-of 








» 


‘apa 


to protect and need someone to watch the 
lists of new patents to prevent infringe fand Better Way 
ments, etc.; possibly you haven't a com INVENTION. 


plete, accurate set of drawings of your ma 





chines; perhaps you are interested in an 


side, the developing or the manufacturing 
side, | have a corps of experts at your 


service. They will get to the bottom of in any other hanger, which Cosas Ps Exist 


wt pay or ace soa Soe | —— OF THIS UP-TO-DATE 


The most modern shafting hanger on the market. 


yes: singlet gala a Can be sold at same price as old style hangers, 
t € possib es 7 - 

If there is anything you need done in the and allow a large margin of profit. Costs 40% 
moments! Gee cher on the cules less to erect than any other hanger, and has ad- 


vantages that cannot be had The Way that Mus 





your proposition, whatever it may be, 





show you exactly what course is best and sell it on sight. Patent just — 


then carry it out for you. ; ; issued. Fine chance for a 
Maybe you need us and don’t realize it in " 

wide awake investor. Mo- 

del and particulars cheer- 

fully sent to responsible 


JOSEPH MERRITT parties. Address at once 


=S>= ; Mechanical and Consulting Engineer 
HARTFORD, CONN., U.S. A. J. ARCHIBALD MANAHAN, 
1907 Park Ave., New York City. 










Write us for information 
































“ 

















ANY DESIRED SPEED FROM 1 TO 6 
By Simply Pulling a Cord 


— . on 







Can be 
stopped and 
started again 
at any desired 

speed 





10,000 sets are 
now giving 


f > —_ st : satisfaction 
t 


This is a speed changing device 
worth your attention —now 

These Evans Friction Cones are 
guaranteed to do your work. We'll 
furnish them either for floor or 
hanging use 

Whether you arein the market 
now or not, send for CATALOG NO 
25 It is interesting 





LEATHER BELT 


Evans Friction Cone Company 
1288 Center St., Newton Center, Mass. 
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BLUE PRINTS 
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THESEVERETT-McADAM CONTINUOUS ELECTRIC BLUE PRINT MACHINE 


GIVES THE BEST RESULTS FOR THE LEAST MONEY. 


mepemenecrs™ GENOLUTE MAGN. CO, SeSsrie- 





+e eee me 








) A Few 
vem Pay Scott 


For heavy or light work as your needs 
require. Our Planer Centers have removable 





Turret Tool Block 


circular index plates. Being cut through like S = 
a gear; they give a much stronger pin than pecia 1e8 The accompanying illustration shows a 
new 


drilled plates design carriage turret made to go on 
the cross-slide in place of the tool block. 
These turrets are made in several styles, for 
carrying ordinary lathe tools, or tools with 
round shanks. 





Extensign Gap Lathes Fo oop ~ . . 
These lathes are designed to meet the de- 20”x8” Universal Lathe 
mand for a tool capable of turning work of This lathe is intended for the manufacture 
large diameter and extra length, as well as of duplicate parts from. bar stock and cast- 
doing work accurately and well within its ings, with a capacity equal to several engine 
ordinary capacity lathes. 





Engine Lathes Fay © Scott Planer Centers 


Dexter, Maine 











A Bird In The Hand Isn’t Always Worth Two In A Bush. 


Some concerns don’t invest in advertising, thinking that ‘‘a bird in the hand is worth two in a bush.’’ 

It isn’t always. 

It depends upon how good a shot the other fellow is. 

The shrewd advertiser carries off the two birds every time while the timid man is squeezing the life 
out of the one he has in his hand 

Experienced advertisers in the machinery-making field know that the be-t way to gun for business 
is to advertise in the AMERICAN MACHINIST—the one paper that the men responsible for results pay 
for and keep as a reference when any of the thousand and one wants of a shcp come up. 

We'll turnish you the ammunition in the shape of good copy without cost if you say so. 

When can our man talk it over with you? 


American Machinist, 505 Pearl Street, New York. 
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Give the 
big 
—— Lathe 
——e- “the slip” 


6-48 in. Swing. On the Triple-geared 48-inch Swing 
I 










Big work to do and you've 
a big Lathe to do it— and get a 26-inch Back-geared 
Small work to do and you've 


a small Lathe to do it— on, instead. 


That’s all there is to it! 





McCabe's ‘‘2-in-1° Double-spindle Lathe 









700 shops will tell you McCabe's 
“2-in-1” is “THE LATHE 
OF THE TIME.” 






A 48-inch Lathe 
costs you half-- 


A 26-inch Lathe 
costs you nothing-- 








See the practical side— 
Write for booklet: “The 
Modern Way with A 
Modern Lathe.”’ 













that should be of commanding 






importance. 






Low prices and big output 


ae 






go’ to-day. 


J.J. McGabe, 


14 Dey Street, New York. 


FoREIGN AGENTS—Chas, Churchill & Co., Ltd., Lon 
don, Birmingham, Manchester and Glasgow 
R. A. Hervey, Sydney, N. S. W 
Sole Agent for Australasia. 


MeCahe'’s “New style heavy pattern 2-in-1 Double Spindle Lathe, 
°6-48 in. swing The big Lathe you can do small work with 
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roe RE INVITED 


SEND ‘ee A A RL T | \ 
aot OUR ~ sl 


CATALOG or ” i 
PRECISION U0Ls 


(UNION MADE) 


MASS TO OD eC SETTTTITiTt — saat TT 
USA - a nie 0 A a A 
es sic 
> week 
Than. Whi Mahe 
It shows a very complete line of 


CALIPERS 
CLAMPS 
GAUGES 
LATHES 
MICROMETERS 
PRO TRACTORS 
RULES MASSACHUSETTS 
SQUARES, etc. TOOL COMPANY, 


Greenfield, Mass., U. 8S. A. 












































































Burr 
Cold Saw 


CAPACITY TO 3%" ROUND. 





Cuts off stock with smooth straight parallel 
ends many times faster than the best power 
saw. 

Automatic fred and trip—Stock Stop and 
quick hand return. Saw blade ro" dia- 
meter 3-32” thick. BENCH grinder 
furnished with each maccvine. Motor drive 


if desired. 


$75.00 NET. 





John T. Burr & Son, 


432 Kent Ave., Brooklyn, N.Y. 
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de Fries & Cie. Akt.-Ges., 


Dusseldorf (Germany), 


Berlin, Stuttgart, Vienna, Paris, 
Milan, Barcelona, Brussels 








Specialty: 
Automatic - Vertical- 
Keyway - Cutting 
and Slot-Drilling 


. 
Machines. 
Keyways of 
— length, 1 width depth within 4 minutes 
l 
Sizes 


No. 1 For Keyways of | width and 27 length 

















The 0. K. Tool Holder System for 2:2. co... 7 




















The O. K. Tool Holder Co., Shelton, Conn., U. S.A. 













i 


Lathe, Shaper, Planer and 
Boring Mill Work 


We can furnish this set of 13 High 
Speed Steel tools with 100 extra cutters for 
what you are now paying for 13 Solid Forged 
Tools. 


L i 


i 
oe 


ime 
wi 


: 
= 


oO. K TOOL POST 


Something New 
Adjusts vertically. Fits any 
size T-slot on lathe. Drop forged 
from steel and hardened all over. 


STANDARD LATHE WORKING SETS. 


Let us send you a copy of our latest catalog. 
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‘THE DILL 





“Do It On The Dill’ 


Is Echoed Wherever There’s 
A Demand For Profits 







There’s a money making way about the ‘‘Dill’’ that means big 
profits to all who install it. And enterprising shops all over the 
country are realizing that to ‘‘Do it on the Dill,’ means to do 
the work cheaper, easier and better than if done on the ordinary 












slotter. 
The ‘‘Dill’’ works all around three or four ordinary 
slotters. It’s a modern machine, built for future as 







well as for present needs. 
It will cut to the center ol 
a 72" circle or work on 
both ends of a piece go" 
long without a_ bed that 
butts into neighbsring 










machines. 










The Dill Differs 


from all other slotters in that 
ithasa TRAVELING HEAD. 
Thus if you have a job too 
cumbersome to be fed to the 
tool you can feed the tool 
right to the work. Then too, 
there’s a STROKE INDI- 
CATOR that tells the amount 
of stroke the machine is set to 
and a HAND WHEEL CON. 
YROLLER which arrests the 
motion after the power is 
thrown off besides many other 
exclusive features. 


Write for the ‘‘Dill’’ 
learn the full story. 


THE DILL SLOTTER PEOPLE 


PHILADELPHIA, PA. 
























Book and 
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EM 
UARANTE 


OOD 


GEM OILERS 4” 
FLEXIBLE SHAFTING | 





Gem Patent O:lers have a cleaning device that keeps spout free from all obstructions. 
They save oil and time and are generally pronounced the best oilers made. All parts are 
interchangeab'e and they are easily repaired in case of accident. They are sold under the 
iron-bound Gem Guarantee. 

The Gem Flexible Shaft can be made to meet requirements not possible in other 
shafts, one of which is its ability to run in both directions, delivering maximum power and 
in any length section up to 8 feet. It is the strongest, easiest running shaft made, for 
either light or heavy work. Let us tell you all its strong points. 








SECTIONAL VIEW Gim OnLR 


Gem Manufacturing Co. 
Spruce Street, Pittsburg, Pa., U. S. A. 














Send For Our 
Complete Catalog 











NEW YORK AGENT—Walter Waghorn, Room No. 504, 1123 Broadway 
PHILADELPHIA—W. H. Filley, Room No. 1504 Real Estate Trust Bidg 
CHICAGO—Stoker & Stott, No. 40 Dearborn St 
LOS ANGELES—F. L. Wishon, Equitable Savings Bank Bldg. 
SAN FRANCISCO—F, L. Wishon, No. 1033 Monadnock Bldg 
ENGLAND—A. A. Jones l’oi!ard & Shipman, Ltd., Church Gate, Leicester. 
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RIVETT TOOLS FOR 











Rivett No. 3!4 Bench Lathe 


HE thread on the nose of all our spindles is hardened and ground and every 
other part is constructed in the most careful way, of the finest obtainable 
materials. The close attention to detail and the correct design and principles give 
our lathes a strength, rigidity, accuracy, speed, durability and range found in no 


other lathe on the market. 





Send for our 110-page 
catalog 





Rivett Patent Slide Rest 


Our Patent Slide Rest is one of the best features of our lathes, 
and mechanics all over the world are loud in their praise of its 


practical value, 


The Rivett Lathe Mfg. Co. 
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PRECISION WORK 


Rivett No. 4 Bench Lathe 


With Slide Rest and Milling 
Attachment 























The different attachments that 
can be used with finest results on 
Rivett Lathes make them absolute- 
ly unequaled for a wide range of 
tool making. They are powerful, 
strong, rigid and fast. 


Rivett No. 4 Bench Lathe 


With Slide Rest, Grinding Attachment 
and Countershaft 


Send for our 
110-page catalog 


Brighton, Boston, Mass. 
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RIVETT TOOLS FOR 








( £.RIV ETT. MANUFACTURERS’ LATHE, } 








Rivett Manufacterers’ Lathe No. 5 
This is the lathe for manufacturing, where a large capacity through the 
chucks is needed. 
n 


Below is the Back-Geared type, that will take a 


and a '4" cut in machinery steel. 


cut in tool steel 
produced. 


Its accuracy is as perfect as can be 





Send for our 110-page Catalog. 


re 








Rivett Back-Geared Precision Lathe 


The Rivett Lathe Mfg. Co. 
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PRECISION WORK 


71) 
to 
w 














Rivett Precision Lathe 
With Taper Attachment (Rear View) 


In 1894 we produced and advertised in the Sctentific American our 8" 
Precision Lathe and we were then the first to advertise any tool under 
the name Precision. Since that time other makers have copied us and a 
lathe as low as seven dollars has been called by that name. 





Investigate and you will find us the original in name and quality. 





Oo) Send for our 110-page Catalog. 





Rivett Eight-inch Precision Lathe 
With Spiral Attachment and Traverse Miller 


Brighton, Boston, Mass. 
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RIVETT TOOLS FOR 


t _ J mr 7 \ ff 
Lt? es a vémee) Rivett Internal 
" a (A 5 omer ( Xt Grinder No. 3 





















PATENTED = 
AUG. 8.1898. 
APR. 25.1899) E 


mAae's 
=} RIVETT LATHE| Ee 
MFG.co. | = 


This grinder has a linear speed for inside grinding of from 10,000 to 100,000 R. P. M., 
and will grind accurately from .010" to 2" diameter. 





1 at \e ; 
edaG Rana feet 
fe 1 omen | | x . a \' Pomel 

I _ 
PV 


— 









wut a3 
Send for our GRINDER : 
110-page Catalog. : dh AUG. 9 18950. Rivett No. 5 


Grinder 






FANEUIL 
e \waTCH TOOLCO 
me), | 


The No. 5 Grinder is especially adapted for ball bearings and is particularly 
valuable to automobile builders. 


The Rivett Lathe Mg. Co. 
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PRECISION 


HIS machine is built on the 

same lines as our No. 3, its 

increased capacity being the 
principal difference, and where 
anyone has much internal grinding 
to do, this machine will pay for 
itself in a very short time. It is 
covered by numerous patents. We 
should be pleased to refer any in- 
tending purchasers to parties who 
have this machine in use, so that 
it may have an opportunity to 
speak for itself. 


Capacity for internal grinding, 
from % inch up to 3 inches in 
diameter, and up to 6 inches in 
length where there is a practical 
diameter combination. The stroke 
can be varied by thousandths of 
an inch to any size within its 
capacity. 


Any angle up to 45 degrees can 
be ground as accurately and true 
as straight work. 

For anything that must be 
ground accurately, quickly and at 
a minimum cost it merits your 
careful investigation. 


The quality of its work and the 
amount turned out in a given time 
cannot be duplicated by any other 


grinder on the market. 


Send for our 110-page catalog. 


Brighton, 






Boston, 


WORK 














—- 


——— x —— . 


RIVETT LATHE | 








Rivett Grinder No. 6 


Mass. 
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THE 
RIVET T-DOCK 
THREAD TOOL 


operated by any ordinary mechanic, will 
do three times as much work as a single- 
pointed tool, and it requires only one- 
hundredth as much sharpening. Do you 
know of any other tool that can even 
approach such a record? 


The cutter of the ‘‘ Rivett- Dock’’ has 
ten teeth, the first of which rough out the 
work in heavy cuts, leaving the last to do 
the finishing. There is no overhang to 
cause chatter, and the lathe speed can be 
much higher. 











To prove the great efficiency of 
this tool we are ready to send you 
one on 30 days’ trial—to be returned 
at our expense if it fails to do exact- 
ly as we say. In 30 days it will have 
saved its cost, if kept busy. 









Send for our descriptive Catalug. 





The Rivett-Dock Thread Tool mounted on tool block of lathe in position for work 


THE RIVETT-DOCK CO. 


BRIGHTON, BOSTON, MASS. 
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Heavy Duty Shapers 








24" Back Geared Crank Shaper 


Cincinnati Crank Shapers 


are the “‘heavy weight’’ members of the shaper class—built to meet the 
increased demands on machine tools made necessary by the general use of 
the new high speed steels, with the power to meet new conditions, the 
rigidity for heavy cuts and unusual strains, and the accuracy to handle the 
finest grades of work. 


The high ratio of back gearing, and the size of cone pulleys make the 
‘‘Cincinnatis” the most powerful shapers of their stroke on the market. 
The ram has a wide and long bearing on the column, the rail is deep, 
heavy ribbed horizontally and strongly gibbed to the column, cross traverse 
screw has graduated collar reading to .001" and the 24" and 32" machines 
are provided with variable automatic feed, allowing full range of feed 
changes to be made without stopping the machine. 


Plain and Back Geared Crank Shapers, Geared Rack Shapers, Open 
Side Shapers, Traverse Shapers. Write for new catalogue ‘‘E.’’ 


The Cincinnati Shaper Co., Gacinnati, Ohio 


AGENTS-—Manning, Maxwell & Moore. In¢ New York. Chicag ston. St. Louis. Cleveland Detroit Birmingham, Syra 
‘use. Brown & Zortmann M« “hy Co., Pi ttsburg W. E. Ship! Ph tee Iphia The National Supply Co., Toledo, O Bailey 
Smith Mchy. Co., San Francisco, Cal I Rooth & Sons py ae es, Cal Robinson & "Cary St. Paul, Minn Zimmerman, 
Vells, Brown & Co., Portland. Oregon. Cotton States Belting & Supply Co Atlant \. Warden & Co., London, E. C A. 
Schutte, Brussels, Cologne, Bilbao, Paris. Sehuchardt & Schutte Liege, Milan, St letersburg Vienna, Berlin, Stockholm 
H. W. Petrie, Toronto and Montreal. 
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O other machine tool is so evident in present-day—rapic 
production as the modern turret lathe. HOLLOW 

HEXAGON 
ieee TURRET 

eo eee Am 

a F LATHES 


o Se yg represent the 










highest devel- 
opment in. this 


class of machines 








TURRET LATHES, 
SCREW MACHINES and 
BRASS-WORKING 
MACHINE TOOLS 


a 








No. 2 Machine—capacity, 24x24” 
New York Ofiice Singer a 149 Broadway. Chicago Office—Commercial — Bank Ble os. Adams and Clark Streets 
FOREIGN AGENTS: Chea Churchill & Co., Londo Birmingham, Mancheste Ne’ weastle-on-Tyne and Glasco hardt & Schutte Be ay Vienna, St. Peterabur and 
Alf d Ht Schutte, Cologne, Paris, Brussels, Liege, Mila . Se ir Bilbao, and Barcelona \ ® wi — Co., Toronto w li & Wilson, nels al 








“Not one man in ten can tell pure wool, pure linen, or genuine diamonds; You buy because you trust.”’ 


YOU CAN BUY THE LUCAS (OF CLEVELAND) 
G6 35 Boring, Drilling and 
On Faith 
But You Don't Haveto! 














The machine speaks for 
itself. 


The shop in which it is 
made speaks for 
itself. 


The tools and 
methods used 
speak for them- 
selves. 


The more you in- 
vestigate the better 
we like it. 


COME AND SEE! 
LUCAS MACHINE TOOL CO., Cleveland, Ohio, U. S. A. 


UROPEAN AGENTS :—C. W. Burton, Griffiths & Co., London; Alfred H. Schutte, C: cea Brussels, Lene. Paris, Milan, Turin, 
Bilbao, nian, Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, Stockholm. 
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Write Us About Your Steel Needs 


We have three plants that are turning out all grades of 
Steel for all purposes. Our equipment is perfect and 
our workmanship is expert. We can furnish our 
**Swedoh’”’ brand and all other grades of 
medium High or Low Carbon Open 
Hearth, Cold Rolled Strip Steel in 
almost any width and on 
short notice. Ask us for 
particulars. 


We also 
do Sheet Steel 
Stampings, Special 
Drawnor Rolled Shapes, 
especially difficult work 
involving deep drawing opera- 
tions. Our Steel Oilers for various 
uses are another specialty. We have 
them in all sizes and styles. Get the catalog. 









Successors to 
The Wilmot & Hobbs Manufacturing Company 


Bridgeport, Connecticut, U. S. A. 




















Bolt, Rivet, Screw 
and Nut Machinery 

















Work covers ¢ ry é 
quirement of simplicity 
durability, efficiency and 
economy. It includes 
improvec heading- and 
rivet-making machines 
with open and solid dies 






and with single louble 
or multiple stroke; aut 

matic machines for mak” 
ing cold pressed, cham 
fered and trimmed nuts 
threading machines, ete 


Tell us what your work is and we'll gladly describe to 
you the machine best suited to your needs, 


Mention American Machinist. 


The Waterbury Farrel Foundry 
and Machine ~ - eee x 9 th 


Western Office: 1012 Williamson Bidg., CLEVELAND, OHIO. 
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The Acme 
Spindle 











Leads All 
Others In 
The Manu- 
facture Of 
Duplicate 
Parts from 
The Bar 











Branch Offices, New York, Beston, Chicago. 








ree 


Automatic Multiple 


Screw Machine 


IN DULL TIMES 


arms, you to meet the keenest competi- 
tion. It makes it easy for you to produce 
a finished article at a lower cost per piece 
than is possible by any other method. 


IN BOOMING TIMES 


it proves the basis of a largely increased 
harvest of orders. 

It is the most economical machine tool 
on the market for the manufacture of dupli- 
cate parts from the bar. 


BECAUSE 


the ACME requires no more floor space, 
attention or operating expense than other 
Screw Machines, but it yields a much 
larger volume of product. 


THE NATIONAL-ACME MANUFACTURING CO. 


CLEVELAND, OHIO. 


General Foreign Representatives, Alfred H. Schutte, Schuchardt & Schutte. 
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This cut shows the new addition to our factory built in 1906, which we are now occupying. 

The Rivett Lathe Manufacturing Company was started in 1884 as the Faneuil Watch Tool Company and Mr. 
Edward Rivett has been the iaventor and sole manager since then until the present time. The business has devel- 
oped under his supervision from the smallest until to-day we are the largest manufacturers of Precision Lathes in the 
world 

We were the first to make and advertise a Precision Lathe in 1894. Others have followed us in naming their lathes, 
but not in quality. 

The Rivett Precision Tools, Bench Lathes and Internal Grinders win entirely and only on their merits. 


The Rivett Precision Tools are in a class by themselves—we make only the highest quality. 


See our Six-Page Advertisement in another part of the paper for cuts and details. 
Send for our 110 page Catalogue. 
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Rivett Precision Lathe 


The Rivett Lathe Mfg. Co. Brighton, Boston, Mass. 
atbroureaae Lhe Rivett-DockK Co., Brighton, Boston, Mass. 


See our advertisement in another part of the paper for details. 
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Brown & Sharpe Mfg. Co., Ro’: | | Le Blond Quick Change Lathe 
from 12" to 30" swing 


TRADE MARK All standard threads cut without 

removing @& gear, stopping the 

_ lathe or reversing the lead screw. 
THE QUALITY 

REPRESENTED BY THIS MARK IS RECOGNIZED THROUGHOUT 

THE ENGINEERING AND MECHANICAL WORLD AS The R. K. Le Blond Machine Tool Co. 


THE STANDARD 4620 Eastern Ave., Cincinnati, Ohio, 











BRISTOL'S 
STEEL BELT LACING 


Is made of Toughest 

: Cold Rolled Steel, giving 

READY TO APPLY FINISHED JOINT MAXIMUM STRENGTH 

Easily and quickly applied without and MINIMUM METAL 
special tools Ask for Circular D-1 


The Bristol Co., Waterbury, Conn. 
New York Chicago London, 23 College Hill 


Write nearest office, 
giving style of belt, its 
width and thickness, 
and we will gladly send 


SAMPLES FREE 


for trial, you will be 
convinced, as 80 many 


thousands have, that READY TO APPLY _ FINISHED JOINT 


BRISTOL LACING SAVES TIME AND BELTS 
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DRILLS | STAYBOLT 


mus! THIS SPACE TAPS 
SOCKETS MILLS 
BITS Will hereafter be devoted COUNTER 


to illustrating Tools which BORES 


“ETC: will be of special interest *ETC® 


| <> to YOU 


CATALOGS | WATCH IT SPECIAL 


UPON } TOOLS TO 
REQUEST | ORDER 


THE CLEVELAND TWIST DRILL CO. 


A amma 
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NEW YORK CLEVELAND, U.S.A CO OS Reeth 


62 READE STREET. 
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It Establishes a Scale for Hardness and Determines the Relative 
° and Quantitative Hardness of All Metals, Including Hardened Steel 
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Hardness 





BY 


Perhaps no other of the. important 
prcblems in metal working has attracted 
so much attention and yet so successfully 
held in abeyance those practical results 
eagerly awaited as has the quantitative 
measurement of hardness, especially in 
hard or tempered steels. For testing all 
unhardened metals there are 
methods which have served the purpose 
in the absence of something better, al- 


several 


though they have always -been known to 
be influenced very much by the tenacity 
of the material which causes uncertain 
accelerations in the naidness curve. To- 
gether with this difficulty there have al- 
ways been those accruing from unavoidablk 
variations of indiv:dual judgment as ex 
ercised in the process of the secondary 
measurements of indentations or diamond 
scratches. In point of actual fact, the 
methods of testing hardness in anything 
but the metals in their soft state have 
been so much out of the question that 
the time-honored file was wholly relied on 
by most shops until the appearance of 
alloy steels; these are fast sending that 
simple method into retirement, because the 
file is resisted by the toughness as well 
as the physical hardness. This phenom 
enon is illustrated by comparing a piece 
of manganese self-hardcening steel 60 
hard with one of carbon steel 90 hard, 
or the former with the latter at also 60 
hard. In the former instance both seem 


h 


to resist the file equally well, while in the 


latter the carbon steel may be filed or 
sawed quite easily with tools that are 
fully hard 
DEFINING HARDNESS 

To overcome the difficulties and grow 
ing complications in the much needed sys 
tem of modern shov and laboratory prac- 
tice, I have spent several vears in exhaus 
tive research to determine exactly what 
the phenomenon of hardness is, and if 
possible to elucidate the common laws 
which underlie it. One of the first dis 
coveries to reward these labors was on 
showing that the curve for hardness runs 
very nearly parallel with the curve for 
elasticity, or, in other words, the elastic 
ity of a perfect solid—as metals in 
creases directly in proportion to the in 
crease in hardness 
What hardness is seenis to be generally 


regarded as an open question; the fact 
remains, however, that hard bodies are 
mcre capable of resisting strains or dis- 
placements than softer though toughe1 
bodies, as the yield point is deferred and 
the elastic limit greater. From the view- 
point of molecular physics, hardness would 
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FIG. 


I. 


THE 


SCLEROSCOPE 


SHORE 


secm det lable as a crystaiil arrange 
ment of molecules, something in the ordet 
of crystalline sand end quicksand. One 
has particles of such shape and arrange 


ment as to resist flow under pressure, 
while the other has not (his analogy ts 
far from satisfactory in that metals have 


other prope ies, such as that of re Ipera 


tion on the release of a strain, or what | 


knewn as the elasticity of solid bodies 


Bedies that are not hard, such as rubber, 
wood or ivory, ar elastic; but is the 
phenomenon is brought about in a differ 
ent way—physical, rather than molecular 
displacement—it 1s better known as resi] 
wercy 
(ORIGIN OF HE SCLEROSCOP! 

Bearing m mind the great differen 
between the resili of fibrous or yield 
ing substance, and the elasticity of solid 
bodies, as metal nd minerals, | set out 


to investigate more definitely, by means ot 


a steel ball dropped in a glass tube from 


a given hight The ipital point here wa 
to show whether ot there was at 
difference in the hig I ] eb nd of 
this ball from piece of steel at spring 
temper as ompared witil one gla hard 
[he difference was slight and uncertain, 
uthough what little there was favored 
further experiments, bi ise spring steel 
gave less rebound than full hard steel 
that showed that th rude arrangement 
really had a tenden to show hardness 
only, in spite of the resilient iture of 
the metal in le respects 

Sever omplete instruments now fol 
lowed 1 k ft makeshift 
rig thoug!} better 1] were bt ined, 
n discourag nt wa encountered, 
hy " ‘ ilt mips tiv h ] See 

d b ertal ie tif ugh 
by t eb | f the bal n 
hb S ‘ ter q it " n re 
—— techs oan ) wh d. were 
most wm isfact W! in this half 
ihandoned diti write 
that | d ky t id 1 ta 
lurgi Paul H l, Dr. I H t once 
Saw in the ‘ devi wonderful an 
useful | ) d ( made 
sol Page t vn t inventor 
1 t only great indebte b p 
which the present pet ted meht 
larcelvy dep | 
PRI i NDENTATION 

Dr. Herould heory led for a drop 
hammer having a given weight and a fixed 
area to the striking poimt, which bears 
such relations to tl veight that the hard 
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est steel shall be slightly indented by the 
impact of the fall. Many experiments 
were made thus, and it was eventually 
found that it required a force of no less 
than 75,000 pounds per square inch to 
‘compress hard steel to a slight degree. 

Strange as it may seem, this enormous 
pressure could be obtained by dropping 
a hammer weighing only 40 grains from 
a hight of 10 inches, by merely reducing 
the area of the point tf it was convex 
on the tip. In the outset this scheme 
worked very well, but it was soon found 
that the point would flatten, hard as it 
was; here arose the capital problem in 
construction that, for a time, gamely de- 
fied solution. But the intimate knowledge 
of the behavior of metals under stress, 
as gained from the cevice so far as it was 
perfected, was soon instrumental in caus 
ing a new discovery in the treatment of 
steel, which practically gave it jewel hard 
ness consistent with toughness as_ well 
This assured the successful construction 
on a successful scientific principle, and 
the instrument was named _ scleroscope, 
from the Greek words scierotus, meaning 
hardness, and scope, because it is direct 
reading 


[HE INSTRUMENT 

li onstruction the scleroscope, as 
shown by Fig. 1, is very carefully made 
It is provided with a nickeled hardened- 
steel anvil base which is secured to a 
hard-brass tripod having three adjusting 
nurled-head screws as legs for leveling 
up by means of a steel-rod plumb bob. 
This bob is hung on the right side of the 
glass tube case, while on the left side is 
a stay rod which not only strengthens the 
tube case, but is used as a slidable lens 
holder. 
within the graduated glass tube and is 
returned to its starting position at the 
top by a small rubber suction bulb which 
is pressed and then suddenly released. 
When the hammer 's thus drawn to the 
top, it is caught by a pin having a piston 
in a small cylinder, and a spring which 
serves to grip the hammer. In making 
tests on small pieces, a small steel clamp 
i; used to hold them; this is placed on 
the leveled base of the mstrument. The 
glass tube is then rais¢d or lowered by a 
brass knob connected to a pinion which 
meshes in a rack on the tube case to suit 
the hight of the piece being tested. 

To release the drop ball, a small rubber 
bulb is pressed, while at the same time 
the tube case is pressed down upon the 
work by a yielding hook; this pressure 
on the bulb also opens an inlet valve to 
avoid the vacuum otherwise formed by 
the drop of the plunger ball. 

When hard steel is struck, the actual 
concussion is equal to about 30 pounds 
constant pressure, although the little ball 
weighs but 4o grains. As the metals be- 
come softer, this shock is more readily 
absorbed, until in lead the concussion is 
hardly more than ore or two pounds. 


Che ball or plunger slides loosely 
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Numerous discussions have been raised 
by practical engineers as to the efficacy 
of a glass tube to guide the touch ham- 
mer, owing to the friction on its walls, 
which may be more or less at one time or 
another; but long practice has shown that 
such is not the case, even though the 
tube is not held perfectly plumb. In point 
of fact, a weight will rebound higher in- 
side of a glass tube than 1t would in the 
open, owing to the perfectly straight line 
in which it falls; it is also apparent that 
although the tube walls are highly pol- 
ished to reduce friction to a negligible 
degree, the air currents between the tube 
and plunger practically prevent actual 
centact at any time. In measuring lead, 
the rebound is but 1% per cent. of the 
fall, while in very hard steel it is 73, and 
over &5 per cent. for strong glass. 

Another point frequently brought up is 
one which really seems very plausible at 
first sight, that is, that this form of ap- 
paratus practically measures only the 
elasticity of a bodv. Elasticity can be 
measured with the scleroscope by using a 
teuch hammer with a comparatively large 
striking area so that no appreciable dent 
is made; then all readings will be con- 
siderably higher, although that curve will 
run approximately parallei to the hardness 
curve, having, as it were, the greatest 
deviations where the softening of hard 
steel does not alter its eiastic properties. 


HARDNESS VERSUS ELASTICITY 

Tuned up for testing purely hardness, 
the device utterly ignores the elasticity 
retained by hard steel, drawn to a spring 
temper, and shows that concordant with 
practical experience, this material is nearly 
2u per cent. softer than full hard steel, or 
such as it was before it was drawn; like 
discriminations are seen in other spring 
metals. Perhaps the action of the sclero- 
scepe may be explained in more than one 
way. On the one hand the hight of re- 
bound is determined by the power of re- 
sistance to penetration on the part of the 
metals tested; the greater the resistance 
the greater is the recuperative power of 
that metal, and the more will the shot re- 
bound. On the other hand, we may pre- 
sume that the weight falling from a fixed 
hight always has stored up in it a cer- 
tain amount of energy which must give 
an account of itself by doing work. If 
the anvil is soft, most of the energy is 
spent in displacing metal and in heat, and 
little is left to repel the striking body; 
while if it is hard, little work can be done 
in displacing metal, little heat is generated 
and therefore the great surplus remains 
to exert itself on the ball itself, which, 
being absolutely light and free, rebounds 
to almost the full hight of the fall. Ex- 
plaining the phenomenon, however, as we 
will, we practically return to the starting 
point, where the contention was that the 
greater the actual hardness the greater the 
molecular recuperative power of that sub 
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stance, and necessarily the highest read- 
ings must show in a device like the one 
in question. 


Tue ScALE oF HARDNESS 

In preparing this scale, great care was 
used to insure uniform applicability to 
all metals in general use, so that the 
measurement of any one will at once 
show in numbers how it compares with 
hard steel or soft brass, which average 
about 100 and 10 respectively. One hun- 
died has been accepted as the standard 
for steel and also the whole ‘hardness 
scale for two reasons. Carbon steel 
hardens from 90 to I10 in general prac- 
tice, according to the percentage of carbon 
and the absence of impurities, and most 
cemmonly to 100, while that is also the 
best safety limit for steel tools after they 
have been reheated and tempered ready 
for use. With this as a standard, other 
metals will show the following hardness: 


I Sa ck a as teres idl Gre aie nara ce 2 
eee Ss GONE, . cowixececetens 4to9 
SOE =e 7 to 10 
rr Ce Cs wad 4 ed ode wee een 20 to 25 
SS oy te dive ds ba 'ta: 26 ed Ne we 26 
I RE cain dk ee me bre mat kw bea oe 14 
CE, Ds cccs cosewveesvecenns 14 to 20 
aa Ae ee 20 
ee ee 8 
I re Haha de ok dik ikea a enveie 27 
ES Er ae rere ree 34 
NE Py er ae 18 
ON ee ee er ee 35 
. MO nd Cktwee eens bee08 39 
Iron, gray, cast, chilled....... ....50 to 90 
Steel railroad rails, 0.45 to 0.50 car- 

OR, Ss 0.6.00 4 Ane cae seene on 26 to 30 
Steel, tool, 1 and over, carbon annealed 31 
Steel, tool, 1 and over, carbon un 

SEE ccéebstsierbacegsac sane 40 to 5v 
Steel, tool, 1 and over, carbon cold- 

rolled drill rod..................00 to 40 
Steel, tool, manganese self-hardening .60 to 85 
Steel, high-mpeed.......cceccccccce 100t0105 
Bteel, teol, COPDOM. ...cccescseseses 90to11V0 
Porcelain EF A eee ree 120 
NE cna suk beads <b eehnes en kee® 130 


Nore—These figures are subject to 
shght variations owing to the nature of 
the composition or “ompression of metals 


TREATING Too. STEEL 


Confining the present trend of discus- 
sion to tool steels, the writer does not 
hesitate to assert that our knowledge of 
its treatment is indeed greatly to be im- 
proved, especially when we recall the fact 
that a tool of maximum efficiency de- 
pends upon not only a fixed hardness but 
a fixed amount of temper drawing to ob- 
tain the hardness consistent with great 
strength. 

A drill, for example, which is one of 
the most important articles of commerce, 
should be from 92 to 95 hard; if it varies 
a few points either way, it at once ends in 
miserable failure, in actual practice, in 
that it either fails to hold an edge or that 
it breaks to pieces. 

My inquiries have shown that, accord- 
ing to a popular, notion, a steel that will 
harden to about the desired temper of the 
finished tool, so that it is not required to 
draw it, should be ideal for drills. When 
this result is obtainaBle by a quenching 
fluid that will chill so slowly that the in- 
ternal heat will attach and draw the 
hardened surface just right, little can be 
said against it: but if such is the actual 
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hardening power of the steel, then 
although. only 90 hard, such a tool would 
be just as brittle as another hardened to 
110, which is a great hardness. By aid 
of the above instrument it can be shown 
that by the color test, in drawing, each 
steel will draw a like number of points 
in hardness, leaving the low-carbon 
specimen not only soft, but also 
weak, while the high-carbon steel is very 
hard and enormously tough and strong, 
these being the most vital factors in any 
kind of tool. 


very 


A STANDARD OF HARDNESS 


he following are some figures taken 
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stock and to find out what heat is re- 
quired to produce such hardness, also 
what color would represent, let us say, 


the accepted standard of hardness for a 
and punch or other tool. 
are put into 
better 
amount of 
If a cut-off or thread-cut 


stamping die 

Tools that 
hardness give 
to the 


For example: 


use at a given 


service in propor 


tion temper drawing 


ting tool were to be taken as standard 
at 97 hard and drawn down from IIo 
to this, it would do double the work of 
another tool drawn down from 105, be 


cause it is the drawing process which im 
parts strength to the required hardness 
Che of 


importance these assertions 1s 
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but 


dies 


nothing 
and 


ening, and therefore used 
that for 
Che steel hardened very well, but in spite 


of these good points he soon made com- 


sheet-metal punches 


plaints and finally discontinued its use 


for a cheaper English grade 
nation in that 
made of this steel would snip on the edge 
duty, thus re 


Che expla 


case was simpk Dies 


when subjected to heavy 


ducing the life of the die to 25 cent., 


per 


while in other cases the weaker projec 


tions in the dies would break off After 
making a careful examination, by aid of 
the scleroscope, of a number of the above 
broken dies, it was found that the fault 
was not in the steel, but with the treat 


























SCLEROSCOPE AS USED ON 
SURFACE PLATE 


FIG. 2. THE 


at random from tools that have shown 


ilmost illimitable durability: 


Swiss files and reamers... 


. 105 to 110 
Cut-off tool, carbon steel.... 9 


95 


Metal saw, carbon steel. 
Drilis, carbom steel. ......s.eeee. 92 to 95 
Taps and dies, carbon steel..... 90 
Stamping dies, carbon stee!l.. 90 
Stamping punches, steel....... S85 to 90 
Shear plates, carbon steel... 90 
\ll these tools were originally from 
105 to 112 hard and were afterward 
drawn from 5 to 25 points in hardness. 


Having come into possession of definite 
figures which constitute a correct hard 
ss scale and which may guide the tool 
ker in making measurements, toolmak 
xr may be so systematized that truly 


wonderful service may be exacted from 


this department. The first step toward 
making first-class tools is to test the 
exact hardening power of the bars in 


THE BENCH WITH A FIG. 3. THE 
more readily understood by selecting a 
very low carbon steel which hardens to 


such a tool will not b« 
tempered, because it is already soft 
to but it break like a 


piece of glass and is therefore valueless 


97 and no more; 


enough use, will 


fc yr toc Is 


THe Economy or SELECTING STEELS 


he 
sensitiveness in 


its remarkable 


variations in 


scleroscope, with 
detecting 
steels, has that this 
does not come so uniform that the same 
method of treatment is applicable to all 
makes or even all shipments of the same 
maker 

As a case in point, a certain Brooklyn 
manufacturer had discovered that an 
American crucible steel showed an almost 


shown commodity 


imperceptible tendency to shrink hard 


SET COMPLETE WITH BOX FOR PACKING 
ment of it [his steel was really of a 
very fine quality, showing, as it were, a 
hardening power of 112, which 1s very 
rare, for some warranted grades do not 
reach 100 
CoLor A CAUSE OF FAILURE 
he failure as may be readily under 


stood, lay in the drawing, which 
too hard 
the regular standard 
reduces hardness about 12 points, regard 
of the ini steel, 


leaving these dies 100 hard instead of the 


temper 
| he 


f brown, 


color used was 


and this 


left the di 


tial hardness of a 


less 


standard of 90. The remedy should have 
been simply one of drawing the temper 
20 points, whicl would be at a purple 
color, in order that a tool of unexampled 
efficiency might result 

Directly contrary to this instance, it 








50 
(: 


common to hear of com 


lack of the hardening 


is much mor 


plaints due to the 


power of steels which, if treated accord 
ing to standard methods, utterly fail to 


stand up to the duties they are assigned 


i For such steels there 1s of course 
very little hope Steels of this descrip 
tion often harden to 95 or less and just 
manage to resist the file at the corners, 


which gives the impression that the tool 


is very hard; it is then drawn in temper 


to the standard colors, only to be rend 
ered entirely too soft to make a_ profit 
able tool 

In this instance, as in the former, the 


color drawing should always be regulated 


to suit the measured initial hardness; in 
many cases it is wise to examine the tool 
the 


test, as in the root of projections and un 


after it has been tempered by color 


avoidable bridges in cutting dies, which 


must have almost a spring temper to re 


sist the heavy strains and shocks they are 


subjected to, while other parts should, of 


course, be up to the full standard of the 


cutting hardness for that tool 


In several prominent shops where the 


scleroscope has been adopted in the tool 


department, and where many of the 


harder metals are worked, all tool steels 


are tested beforé being used, to deter 


mine their best hardening properties. In 


carbon steel nothing is allowed to pass 


the inspector that will harden at less than 
105, and for certain classes of work only 


that coming up to IIo is acceptable. Self 


hardening steels must show at least 85 


while high-speed steels must show from 


100 to 105 and must not lose more than 5 
or 6 points after reheating to 520 degrees 


Fahrenheit 


CHE VALUE OF STANDARDIZATION 


In the design and corstruction of ma 


chinery and and in the predetet 


tools, 


mination of the best results as obtained 


by experiments or by noting the most 


laudable successes in past performance, 
the value of a reliable measuring instru 
ment and the resultant records cannot be 
overestimated 

\s an example, two large manufactur 


ing plants in New Jersey which are using 


the scleroscop in their tool d partments 


heve found that, among many tools of a 
certain kind used by them, one set and 
sometimes one out of. ti set will give 
absolute satisfaction, while the others fail 
so decidedly in comparison that they be 
come very costly in both loss of time and 
quality of work 

[he cause was sometimes found to be 


due to the lack of haidening power in 


bars of steel } 


some ind again to the im 
proper treatment of really good steel 
Remedy By testing a piece of the whole 
ba nd noting the relative hardness to 
the color sign in drawing, only steel of 


the standard hardening power is used, 


while in some instances, as in cut-off and 


read-cutting tools, it is found advan 


tageous to test each tool separately after 
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herdening and drawirg. This method is 


being followed by thers 


One brass foundry turning out a large 
amount of ornamexatal work has found 
that if its brass is so mixed that it will 
come out 10 hard, it will flow so much 


> 


better than if only 7 or 8 hard that it pays 


to make hardness tests of the metals be 
fore pouring, inasmuch as fine molds are 
costly 


\ New Jersey steel plant is using the 


scleroscope as a constant guide in the 


preparation of a new illoy steel which 
is needed by safe builders, etc. In such 


werk the slightest changes resulting from 

















FIG. 4 AS USED ON PIECES CLAMPED IN VISE 


the addition or subtraction of an ingred 
detected 
the measurements are quantitative, 


ient are whether for better or 


worse, 
work is greatly 


and thus 


facilitated 


labor atory 


CriticAL Point 1N BeartinGc METALS 


its other high-standard 

Westinghouse Electric 
Manufacturing Company the 
the inspection of its 


\mong prac- 


tices, the an ] 


sclero 


uses 


scope for high 


duty bearing metals In this connec- 


tion the wonderful powers of the in- 


Strument have been shown by the discov . 


ery of such a thing as a critical point in 


hardening alloys and the resultant influ- 


ence in actual practice where friction is 
combined with vibration or shocks. Ow- 
ing to the popular belief that 1f a babbitt 
metal were considerably harder than it 
usually is, that it would be more durable 
in practice, numerous experiments were 
made, with the foll>»wing results If the 


metal is more than 9 hard, it will become 


I or 2 points softer by hammering instead 
of that much harder, as it should. This 
preves that it was too brittle to withstand 
which caused a 


upsetting or ssion 


breaking up of th 


ompt 


crystalline structure 


ipon which the increased hardness de 


pended; there was a faliing off in recup 


erative power, on action of the 


scleroscop depends ; in practice the con- 
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tinuous vibrations would not only c 
degeneration in the metal, but the { 
tion would rub loose brcken crystals 
cause rapid wear, undue heat and mu 
the bearings. 

As in babbitt metals, there is also a 
tain degree of hardness at which bronzes 
should be used for bearings to insuré 
efficient 


most service. 


VERITY OF THE ScLEROSCOPE INDICATIONS 


Since this instrument first began to 


tract attention in the early part of last 
spring, there has been some discussion as 
to the 


and the recuperative power of ‘solid bodies 


exact relations between hard: 

after compression, cr, in other words, 

as opposed to fiber 

elasticity, often alluded to as resiliet 
The 


hardnesses is 


molecular elasticity 


a wide scale of 
that it would 
seem venturesome to advance any theo: 
however plausible, in support of the 
tertions in controversy, although very 


measurement of 


yet so new 


vious experiments have been m 


These researches have pointed out t 
were as hard again as 


it one metal 


other, quite regardless of its nature, « 


weuld begin to cut the other, althou 
the harder one loses its sharp edge 
the process. Thus, babbitt metal regist: 


ing 5 hard will quite easily cut shavins 
from lead measuring 2 hard, if provid 
with a cutting edge 

CuttinGc METALS 
The following scale indicates 
sion of cut and cutter metals, 
limit of the 


a su 
until 


metal scale is reached at 11 
tabbitt metal at 5 cuts lead at 2 

Babbitt metal at 9 cuts babbitt at 5, some 

Brass casting at 25 cuts brass casting at 12 
Tool steel at 41 cuts iron at 20 

Tool steel at 60 cuts steel at 30 

Tool steel at 80 cuts steel at 40 

Tool steel at 100 cuts steel at 50 

Tool steel at 110 cuts steel at 60 


These comparative figures stand fo: 
power of one metal to cut a considerabl 


shaving off of the 


other without at on 
losing the shape of the cutting edge, 
though of course it will not keep sharp 
In regular tools must be ar 
least 
the metal cut in order to 


ynsiderable life to the tool. 


practice 
from three to sour times as hard as 
insure a! 


A drill 


c¢ 
hard will bore into steel 45 hard perha; 


1 inch deep and then fail utterly by b 
ccming taper and dull, while it will « 
steel 30 hard witho 
the 


over 50 inches in 


even becoming worn on sides—at 


peed 


this at multiplied 


CONCLUSIONS 
Applied to the arts, this instrum 
field 


scientific measuring instr 


enjoys a quite unique among t 


other iments 


common use; as while there are sever 


other ways of measuring hardness, not 


oi them will measure the slightest vari 


tion in hardened steel, which is the m 
important factor and is the special f 
ture of this instrument 

The indentations left by the tou 
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like 


ther instruments which depend entirely 


hammer of the scleroscope are, some 


n them, exactly proportional to the indi 
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metals are 


roscope will not vary 


so homogeneous that the 


rops distributed over the general 
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atte 


2 per cent 


scl 


r 25 


Surtace 


Compound Indexing for Cutting 


Spiral Gears 


tions on its graduated scale, except that of the body. Bodies weighing less than 2 onmee 


hey are comparatively very small, being ounces are put in a suitable clamp ot By CLINTON ALvorD 
scarcely visible on very hard tool steel vise; in this way pieces weighing but a . 
In this diminished striking area there are few grains, such as piano wire, etc., may | : 1 upon 
. ° ° , was recently iied upor i hgure 
some special advantages In the first be faithfully tested : , 
. 7 ; two spiral gears for shafts at right ang 
lace very highly finished pieces can_ be Fig. 1 shows the instrument with a _ , ; , 
¢ : : . each other and 6.325 inches apart. The 
tested without the slightest damage to piece of metal in it and the magnifying , ; : 
" ; Via gears in use were in the ratio otf 2 to Il, 
vs them; in the second place, its discrim glass brought over the scale, ready for , ; 


having 60 teeth and 30 teeth, and it was 


inating power is increased in that it de the test. Figs. 2 and 3 show its practical 


desired to change the ratio so tl 


st tects the non-uniformity of texture or application by the toolmaker, with his on ~ os 
. ; , . . driven shaft, namely the one with the 60 
‘ non-homogeneity, which is often of capi materials to be tested on a plate or in hed “ei , 
: . rootnec gcaf®’, snouk revolve out 30 
tal importance. While it is true that in’ the vise; and Fig. 4 shows the complete , r -toothed pinion 
: ¢ : . per cent siowel rie « ootner ymnio! 
¢ making tests simply for hardness in apparatus and the case in which it is , 
5 = : was 4.340 inches in pitch diameter and 
especially hard steel, the readings occa packed , 
. : 3 the new gear had to be about the same 
sionaliy show only 20 or 60, instead of the Fig. 5 is a chart of some hardness 
; ‘ \ number of years ago I constructed 
lighest value of 100, it is a consolation to tests which were made with the sclero 


formula as follows 












































f discover the exact truth as against being scope. Curve I is a piece of high-speed 
Id misled by an approximate reading, as is steel %x1% inches, which gave the points AxXNP _ »xCD sSxnr 
High Speed Steel Carbon Steel Drill Rod Den € COS. a = es, 6 
3g inch by 1¢ inch & inch Dix Fah | 
- — 2000 angle the spirai o! larwe wear makes 
} } i | with its center of revolution 
— } jf 1 4 } |__| __Iraoo the number f teeth in the large 
| geal 
| 180 the number of teeth in the small 
| gear 
- 1 } =a io (Dp the center distanc« 
A Vi the normal pit 
} ] ] | | | 1 250 \ few minutes’ work with table f 
natural trigonometrical f ind a 
1 - phone slide rule solved the equation tor 69 
j teeth, 10 norn pitch, 8.015 es dian 
T ry 400 cter ind an inwgic¢ f 32 degrees and 15 
\ minutes for the larger gear d 24 teeth 
] SE ” 4.500 inches pitcl neter and an angle 
= oe of 57 degrees and 45 u for the pin 
Ps _ | 1200 on 
Supplying t DOV mrormation I 
:. T SA feel ’ 12100 ished my duties, and my customer made 
sy 3 \ the patterns, turned up the g blanks 
= ] | \ \V 1000 and sent them to an old and well estab 
lished concern making specialty of ge 
P : - 
10 100 x 30 60 50 10. 10 4290 — - 7 the} pinion, b 
Scheroscope Hardness Degrces ported th t | t cut the 69 
othed gear lling machi 
FIG. 5. CHART SHOWING HARDNESS WHEN TEMPERED AT THE TEMPERATURES ON * & 
vould mn index 1 69 teet Cor 
THE RIGHT 
n ently | w juested te gure I 
t common with the old indentation § sys of hardness indicated by the scale at the cw geal lt d of complying with 
tems. When in these instances a streak bottom of the chart when the metal was he request I offered to cut the 69-toothed 
uncombined iron is in the hard steel quenched in oil at. the veratures on «ear n one of \ nilling chines 
under test, there may be an error caused the right of the table Curve 2 is the ilthough rm es will not index tor 
mounting to from 30 to 40 per cent, same ste draw t 520 eoTer | rel 0 teet!l 
Che tests are too difficult to permit theit heit, and curve 3 1s the me drawn at Having n ni tarted t 
frequent repetition in each ise to obtain 620 degrees Curve 4 1S a piece of car npoul d ind ( l pl the 1 
t better results. In testing with the sclero bon-steel drill rod heated to the indicated in at om bjected to t el a 
scope when the material is of very degrees and quenched in water Curve s mpossible, fo t t taining pin 
ars nature, tron 5 to 6 drops il 1 the same steel draw1 t s20 degree the tsidk t ithdrawn 
ide in as many seconds of time Phen fter hardening at the temperature indi vhen cutting spiral gears, and it began 
he average is accepted as the hardness cated in curve -4 to look as tl 9 we wel “up against 
f that materi ilthough this is seldom Tyg The foremat gested turning 
the case, especially in steels that have Brass wire is now practically all mad ink of the i ter the geal 
been hardened carefully and in alloy by cold-rolling cast rods through thre k and marking wo for eral 
steels, which show wonderful uniformity high rolls. transterring t th bull-block teeth by com indexing is pur 
f structure \ctuated by such a positive in order to reduce it still: further. and gears ter t e blank for 23 
nedium as is the elasticity or recupera then drawing upon a wire-block in the teeth, the operat \ to shift the blank 
ive force of solid bodies after compres usual mannet The manufacture of wire twice to th é ind recut at eacl 
sion, a device such as this must needs tell from slit-sheet has practically been re hitt Chis s e would gi results as 
he exact truth at all times In this con placed by this method as rger coils are nearly accurate as We could set the 
nection it is interesting to note that some obtained.—Brass H i cratches by magnifying glass; it also 








necessitated our making a blank. The 
writer suggested marking the gear blank 
as a spur gear for several teeth by com- 
pound indexing, then setting up to cut the 
spiral and cutting around for 23 teeth. 
We were then to run the carriage of the 
milling machine against a dead stop, and 
having set a surface gage to one of our 
original scratches, we were to loosen the 
gear blank and turn it so the next scratch 
should come to the surface gage, then re- 
tighten the gear blank on the mandrel. 
The blank would then be cut around 23 
times and a second shift made for the last 
cut. This scheme had the objection of 
imperfect indexing, due to our inability 
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AMERICAN MAcuinist for its editorial, 
of some seven years ago, on the slide rule, 
the reading of which caused me to invest 
in one. The slide rule soon showed that 
we could use a combination of gearing, 
employing either a 72- or a 64-toothed 
gear on the worm in the dividing head, 
and we naturally used the 72 as being 
nearer the 69-toothed gear desired. 

This method was equivalent to com- 
pound indexing and produced a 69-toothed 
spiral gear so nearly perfect that a power- 
ful glass failed to develop imperfections 
greater than 0.001 of an inch on the tops 
of the teeth, and the imperfections did 
not come on the teeth expected; for the 


Lifting Shaft 


BB 
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fore we were asked to cut a new blank for 
the 24-toothed pinion. 





Steam Reversing Apparatus for a 
Twelve Thousand Horse- 
power Rolling-mill En- 
gine * 





The reversal of this engine is ob 
tained by a “servo-motor” of the Farcot 
type, acting on the links of the valve 
motion of the steam cylinders. 

On a foundation plate A carrying the 


bearings of the link-motion lifting shaft 


A 


Lo 
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Longitudina! Section 


STEAM REVERSING APPARATUS FOR A 12,000-HORSE-POWER ROLLING-MILL ENGINE 


to loosen and revolve the gear blank and 
bring all three scratches to the same sur- 
face-gage hight; but it avoided the ex- 
pense of making the extra blank. 

I finally suggested the following: We 
were to set up the gear blank for 23 teeth 
and cut around the blank. The operator 
was then to turn the index crank pin 
ahead 13 holes on the 23 circle and after- 
ward pull off the driving gear on the 
worm and move it ahead one tooth, pro 
vided I could select a train of gearing to 
cut the spiral having a large gear on the 
I always use my slide rule for 
calculating the gears for cutting spirals, 
and seldom manipulate the instrument 
without thinking of and thanking the 


worm 


72-toothed gear was larger than the de- 
sired 69 and therefore one tooth was less 
than one 1/69. We naturally supposed 
that the last cut would leave a _ tooth 
wider than the others; but this was not 
the case, and whatever variations existed 
were due to imperfections of the machine 
and not of the method. 

The firm of gear cutters was evidently 
of the cut-and-try method, for their 24- 
toothed pinion did not have an angle of 
57 degrees and 45 minutes. They prob- 
ably set the blank up at the proper angle 
and selected the nearest train of gearing 
they could find to make the cutter track 
properly. The result was poor and the 
gears did not stand at right angles; there- 


B, and tied to the bed of the main en- 
gine, are fixed, in line with one another, 
the motive steam cylinder C and the oil 
moderator (dash-pot) cylinder D; cast 
in one piece with the latter is a bed, form- 
ing guides E and at the same time a head 
F for the steam cylinder. 

The pistons are mounted on a single 
rod G carrying a cross head H with trun- 
nions, upon which are articulated two 
connecting-rods or links J J, actuating the 
lifting shaft by the intermediary of levers. 

A restricted movement, controlled by 


*Built by Messrs. Schneider & Cle., Le 
Creusot, France, to whom we are indebted 
for the illustration and the description, of 
which this is a translation.—Ep. 
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hand from the mechanician’s foot bridge, 
natically restores the steam and oil- 
jistribution valves to the closed position 
when they have been displaced. The 
controlling lever travels over a sec- 
tor upon which are marked the stop po- 
sitions corresponding to the maxima ad- 
missions, running forward and_ back- 
ward; therefore the position at the mid- 
ile stop corresponds to no admission. 

If the lever be displaced in accord with 
the stop position either forward or back- 
ward, the motor piston starts to move in 
the same direction; but at the same time 
that it operates the lifting shaft, it tends 
the 


ore the distribution valves of 
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der, 500 millimeters (19.69 inches); di- 
ameter of the oil cylinder, 220 milli- 
meters (866 inches); stroke of the pis- 
tons, 510 millimeters (20.08 inches) ; pres- 
sure of the steam on the motor piston per 
square centimeter, 4 kilograms (56.9 
pounds per square inch); pressure per 
square centimeter on the moderator pis 
ton, 20 kilograms (284.46 pounds per 
square inch), 





Some Lathe and Planer Chips 


The illustrations show some chips made 
with tools of Cyclone high-speed steel 











Be i ee 








SOME LATHE 


servo-motor to their closed position, the 
movement stopping when the pistons have 
traveled a course corresponding to the 
position of the manceuvering lever, by 
reason of the incompressibility of the oil 
in the moderator. 

The time necessary to change the direc- 
tion of motion may be regulated by vary- 
ing the velocity of the passage of the oil 
irom one face to the other of the mod- 
erator piston by means of a cock. The 
ma are limited by the 
portage of the steam cylinder. 

he dimensions of this apparatus are 
Diameter of the steam cylin- 


’ = 


movements 


lows: 


AND PLANER CHIPS 


manufactured by Cammell, Laird & Co., 
Limited, Sheffield, England 

A shows a planer chip from 0.3 car- 
bon steel at a cutting speed of 11 feet 
per minute, a depth of cut of 7 inch and 
a feed of 7/16 inch. 

B shows a lathe chip from Siemens- 
Martin steel at a cutting speed of 40 feet 
per minute, a depth of cut of 1 inch and 
a feed of % inch. 

C shows a planer chip from 0.3 carbon 
steel at a speed of 11 feet per minute, 
depth of cut 35 inches, feed % inch. 

D shows a lathe chip from Siemens- 
Martin steel at a speed of 26 feet per 


“NJ 
wm 
& 


minute, depth of cut 4 inch and feed of 
¥% inch. 

E shows a planer chip from 0.3 carbon 
steel at a speed of 11 feet per minute, 
depth of cut % inch and feed of % inch. 
for this Samuel 


Front York 


steel are 


New 


Che 
Brothers, 


agents 


132 Street, 





Empirical Formulas for Gas- 
engine Shafts * 


Although during the last few years 
makers of gas engines have materially 
increased the diameters of the crank 


shafts, there are still many cases in which 
they are too weak for the stresses im 
This is partly owing to 


posed upon them. 
fly 


the higher compression and heavier 
wheels now in use. In the early days of 
this class of prime movers the explosion 
pressure seldom exceeded 250 pounds pet 
square inch, whereas in present practice 
400 pounds per square inch is not uncom 
mon. The fly-wheel shafts are almost in 
variably of the double-sweep type, and the 
stresses are of the kind that make calcu 
for strength difficult uncer 


that dimensions must be largely 


lations and 


tain, so 
determined by experience. For this reason 
the records of break-downs become valu 


able, and special importance attaches t 
the observations of the chief engineers of 


whose pecuniary re 


msurance Companies 


sponsibilities are brought home at times 
1 very emphatic way 


For 


il 


remarks by 


this same reason some 
Michael Longridge in his annual report 
for the year 1906, just issued, are worth 
noting. Mr. Longridge is at the head of 
one of our largest boiler and engine in 


surance According to his ex 
perience, notwithstanding the general im 
shaft 


the 


mpanies 
respect to increased 
sizes, there are still 
result of keen competition for business, 
weak. Reliable 
deducible, 


provement in 
many cases, as 


which are made _ too 
theoretical 
but the sizes which experience has shown 
to be desirable can, so Mr. Longridge 
fairly expressed empiric 


is the diameter 


formulas are not 


points out, be 
ally. For instance, if C 
of the cylinder, D and d the diameters of 
the shaft and crank-pin journals respec 
tively, r the radius of the crank, and / 
the distance between the inner edges of 
the shaft journals, that is, the distance 
over all of the cranks all expressed in 
inches, then for engines below 12 inches 
in cylinder diameter the value of the ex 
pression C* (/-+-d) + D* should not ex 
ceed 12 for engines with two bearings and 


overhung fly-wheels, nor 14 if three 
bearings are used Furthermore the 
value of the expression C*r — ds should 
not exceed 10, and in any case crank 


webs should be joined to the fly-wheel 
shaft with large fillets, as sharp corners 
are a source of weakness 
To illustrate the value of 
have been applied to a number of 


these rules, 
the ) 


*Abstract from the Mechanical Engineer. 








754 


cases of actual break-downs, and the re 











sults are tabulated in the following table, 

which is reproduced from the report re 
ferred to 

nH =o ag 

sis .|es ese 
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teiacoss n=s 
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ing the excessively high value of the con- 
stant indicated in the last column but one, 
recom- 


12, as 


and which, instead of being 


mended, is 33.7 





Driving Mechanism for Machine 
Tools 


By T. M. LowrHIANn 
[he accompanying illustrations show a 
unique form of drive patented in 1904 by 


Messrs. Hulse & Co., Manchester, Eng- 
land, and adopted by them in their duplex 
lathes and boring machines of the heavier 
types, where the required range of spindle 
speeds is not very great 
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gear through two worm wheels and 
spur pinions into the toothed wh« 
the face plate. 

This the 
left-threaded worms permits of the w 
with their shaft floating or moving 
wise and acting as a self-adjusting d 


arrangement of right 


not only steadying the drive, but elin 
ing any chatter due to the cutting 

or backlash between the teeth of the tw 
spur pinions and the face-plate wheel, 
that both 
equally and consequently each doing 
he spur pi 


insuring pinions are 
same amount of work 


are preferably arranged diagonally 

posite to each other in order to equ 

the driving strains still further 
Figs. 1 and 2 show the headstock 


32-inch center (64-inch swing)’ lathe 
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AND SIDE VIEWS OF DRIVING MECHANISM OF 
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FIGS. 3 AND 4. DRIVE OF A SPECIAL MA‘ HINE 


Nos. 4 
short 


be noticed that in 
failed 


life, the value of the expression C*r ~ d° 


It will 


and 5, 


cases 
which after a very 
is exceptionally high, and in all cases was 
the 


approach to 


recommended 

the recom 
the case of No. 9, 
stated that the 
foundations were’ unsteady and that the 


in excess of value 


Che 


mended 


nearest 
value was in 


and in this instante it is 


hearings were probably out of line and 
therefore levering Case No. 10 was 
especially instructive, as it was the third 


shaft broken in about three years, and a 
fourth broke about six months afterward. 
\ll of these it appears broke in the crank 
pin, which is hardly surprising, consider 


In this class of machine, where the cuts 
are heavy, and frequently intermittent, the 
load on the face-plate pinion is very great, 


and there is a considerable amount of 
chatter due to the irregularity of the 
work, the cutting action of the tools at 


the low speeds and the large pitch of the 
for strength 
this 


driven 


pinion tooth necessary 


To overcome these defects new 


drive comprises a suitably worm 
shaft provided with two worms, threaded 
right and left to balance their end thrusts 
(thus doing away with the expense and 
necessity of providing any ball or other 
the fric- 


tion due to the end thrust thereon) which 


thrust bearing, and consequent 
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FIG. 5 ANOTHER ARRANGEMENT OF DRIVING 


MECHANISM 


bed So feet long, of the four-girder tvpe, 
and having four carriages, two at 
front and two at the back. It is driv 
direct from a Vicker’s 50 horse-pow 


variable-speed motor, 300 to goo revolu 


tions per minute, through a _ phosph¢ 
bronze pinion a and steel wheel 6 attach« 
to one end of a shaft ¢ upon which 
mounted a set of three sliding steel whe« 
def gearing into three other steel whee 
ghi, these latter being mounted on a tul 
k held longitudinally, but rotating im tl 
bearings / 
Inside the tube and keyed to it at eith 
end is the worm shaft n; the keyways 


the tube are slightly longer than the key 


and m 


J 


e 
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to allow of the endwise movement of the 
Two tool-steel worms o and p 
either end of the shaft nm 
respectively the phosphor- 


shatt 
are keyed at 
and 6 drive 
bronze worm wheels g and r on the two 
shafts s and ¢ respectively, upon the other 
end of which are keyed the mild-steel pin 
which gear into the external 
which is a mild-steel ring bolted 
the back of the cast-iron face plate 


jons « and v, 


wheel x, 


\li wheels are, of course, machine cut, 


the two worms and face-plate pinions 


being hardened. The numbers of teeth and 
pitch of all 


irawing 


wheels are marked on the 


There are thus three changes of gear, 
as follows: 


Spindle Revolutions 


Wheels in Gear Gear Power per Minut 
Ho BRA OX GE 301-5 0.99 tO 2.98 
' 3X ay X $8 100.2 2.99 to 8.98 
ex $5 of Xx OEE 33.1 9.06 to 27.19 
Figs. 3 and 4 show another arrange 


nent of this form of drive In this ma 


e the work being of a special nature, 


requiring only from two to six revolu 
tions per minute of the spindle, the whok 
f this variation, namely, I to 3, is in the 
tor, so that no change gears are 
necessary. 

t is driven by a chain pinion at either 


of the motor shaft, thus dividing the¢ 


rque and permitting of a more rigid 
ive; the two spur pinions in this cas 
gear into an internal wheel x, on the face 
thus reducing the over-all width 

of the headstock 
Fig. 5 shows the end view of a third 


similar 
and having the same 
speeds, but the tube 
k is dispensed with, the shaft nm sliding 


rangement driven in a manner 
the previous one 


variation of spindle 


through the bearings /] and m In this 
example the spur pinions gear respec 
tively with an internal x, and external 


wheel + on the face plate, thus allowing 


+} 


axis of the transverse worm shaft to 


} 


% conveniently arranged within the head 





SEVERAT 


TIGS SET 


FOR VARIOUS 
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stock, as it is not in that plane containing 
lathe 
figure the arrows denote the 


the axis of the spindle In each 
direction of 
rotation of shafts and wheels and also the 
direction of the end thrusts of the 
and the 


parts 


worms, 


same letters refer to similar 





Use of Adjustable Drilling Jigs 





EDITORIAL CORRESPONDENCI 


Every machinist who has any drilling 


to do in a number of pieces of the same 


755 
ip to many hundred pounds tor large 
work 

It often happens where machines are 
built in small lots that only a compara 


tively few have to be drilled ex 


alike, 


not pay to make a jig tor each piece, SO 


pieces 


actly and in these cases it does 


there have 


f devices for 
dithculty By 


bec n all sorts 


overcoming this having a 


jig which would hold a variety of pieces, 


and having means for adjusting the hard 


ened-steel bushing through which the 


drill runs at any desired point on the 
much 


Almost 


piece of work being held in the jig, 


time and money can be saved 




















kind, no matter whether it 1s for a sew every shop has some device of this kind 
ing machine, a locomotive or a milk more or less fitted to its particular work, 
shake agitator, alwavs thinks of some and some of them are quite elaborate af 
kind of a jig in which to drill them fairs which do very good work indeed 
\ jig can be almost anything from a Working along this line, the B. P. For 
plain block of iron so shaped as to hold’ tin Tool Company, of Woonsocket, R. L, 
the piece to be drilled and having one _ has designed what it calls a universal jig, 
or more holes to guide the drill in its” as it holds a large variety of work and 
proper position, and jigs assume all sizes has a very wide range of adjustment for 
1d shapes and weigh fron few ounces bushings to guide the drill 
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DETAILS OF JIG SHOWING 
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LUSHINGS AND 


os EE 


HOLDING SCREWS 








TOBS Fit 


HOW WORK IS CUT IN THE TIG 
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As will be seen from Fig. 1, these jigs 
have the general appearance of four angle 
bars whose guides and ends are planed so 
as to rest fairly and squarely on a drill 
table in any position on either of its ends 
or any of its guides. In the foreground 
are a number of pieces which are being 
handled in jigs of this kind, and each jig 
shown is set in a different way. 

Fig. 2 gives a view of the jig at close 
range and shows the cover open, showing 
how the piece to be drilled is located by 
the long pointed set-screws; the set- 
screw on the cover, which has been lifted 
out of the way, holds it in position, and 
also resists the thrust of the drill. After 
the jig is adjusted to any piece which it 
can handle, it is a easy matter to 
open the cover, take out the drilled piece, 
and replace it with another, then lock 
the cover in place with the swinging bolt. 
will show this 


very 


The line drawing, Fig. 3, 
more clearly, and it also shows the box- 


like construction of the body of the jig, 
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idea of the way in which work can be 
handled. This drawing also shows the 
washers H H and how they can be used 
on the inside of the frame to bring the 
bushing in to the work, as at X and YF. 





Loss of Strength in Steel Due 
to Rise of Temperature 


By C. C. Stutz 
We all know that the strength of steel 
must be reduced by any very great in- 
crease of temperature above the normal, 
for the limiting effect of such an increase 
is to change its physical form, at the melt- 
ing point, from a solid to a fluid. Yet it 
is probable that only a few engineers have 
had to investigate this loss of strength in 

connection with their work. 
A short time ago I was designing some 
machines to be used in a temperature of 
from 900 to 1100 degrees Fahrenheit. It 
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the strength begins to decrease percepti- 
bly at about 400 degrees Fahrenheit. At 
600 degrees 10 per cent. of the strength 
is gone and from that point to rooo de- 
grees the drop is very rapid. At the lat- 
ter temperature 70 per cent. of the 
strength has been lost, and yet this tem- 
perature is below that of a dull red heat 
for steel which is usually given as «bout 
1300 degrees Fahrenheit. 
The effect of fires upon 
steel members of a building can be seen 
from these data. The loss of strength is 
so great at even comparatively low tem- 
peratures that it must be an important 
factor in the failure of such structures 


unprotected 





A New Annealing Process 


A new principle of annealing, descw 
in the Mechanical Engineer, has bec 
into operation by the Sheffield Am 
ing Works Company. The principle 
is that the steel to be anneale 
a chemically reducing inst 
The a 


By the old process of an: 


Also when the steel comes 











ba alle 
heated in 
90 of an oxidizing atmosphere. 
ege resulting from this change in li 
80 tions is that oxidizing or scaling th« 
‘“ face of the bars to be annealed is entirely 
. a avoided. 
a VU : : : j 
Fe ing the scaling of thin bars amounted 
, some cases to as much as 2 per cent. of 
- 6U ° 
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DIAGRAM SHOWING THE LOSS IN ULTIMATE STRENGTH OF STEEL FOR A TEMPERATURE RANGE FROM 32 DEGREES TO 


as well as the way in which the various 
bushings can be located and adjusted. 
In handling the double crank, which is 
shown in position, the first operation 1s 
to set the screw A so as to bring the 
crank in exactly the right position. The 
crank is held against this by the screw C 
at the other end, through the shoe F, 
which can float to allow for slight varia- 
tion in the castings. The upper screw 
C holds it against the bushing at the other 
end, and bears on the side of the hub so 
that the drill can break through the hub 
and not hit the point of this screw. In 
this case only bushings T and U are used, 
the others being held out of position and 
away from the work. 

This is only one of many applications 
of such a jig, but gives something of an 


2552 DEGREES FAHRENHEIT 


was necessary to determine the strength 
of steel for that temperature range. 

The results of a number of experiments 
are plotted in the accompanying diagram, 
which shows the loss in ultimate strength 
of hard, medium and mild steel for a 
temperature range from 32 to 2552 degrees 
Fahrenheit, or from the freezing point of 
water to the melting point of steel, ex- 
pressed in per cent. of its strength at 
lower or normal temperatures. Thus to 
find the ultimate strength for any given 
temperature read from the vertical scale 
the per corresponding with that 
temperature. The proportion of the ulti- 
mate strength, as ordinarily given, rep 
resented by this percentage is the re- 
maining strength. 

A consideration of the curve shows that 


cent. 


to be machined, the scale is the source of 
considerable trouble as it has to be either 
turned off, ground off or removed by 
pickling. 

A small producer-gas plant is an 
sential part of the new annealing installa 
tion, and the producer gas is led dir« 
into the furnace and is there mixed wit! 
the quantity of air necessary to suppor 
combustion. This process is said to givé 
a uniform softness to the steel, and 
carried out with a consumption of onl) 
4 ewt. of coal per ton of steel annealed 
whereas the ordinary annealing furn 
require nearly a ton of coal to every to! 
of steel. The complete process is accom 
plished in 48 hours, whereas in most other 
annealing furnaces thermal treatment 
cupies four to six days 








ing 
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tandard Shapes for Cutting Tools—I 


Detailed Directions for Forging the Various Tools 


and for 


Hardening, Tempering and Symbolizing by the Taylor System 





BY WILLIAM 


All round-nose roughing tools are to 
be forged in the manner described, the 
finished tool to be completed with five 
heats in six operations, as follows: 

Heat 1, marking and cutting bar. 

Heat 2, bending; drawing down 

Heat 3, trimming to gage 

Heat 4, symbolizing 

Heat 5, treating. 

With the exception of cutting the bar 
at go degrees instead of 60 degrees, the 
operation of marking and cutting the bar 
at the first heat is the same as described 
in Fig. 9. 

Dies for bending at the 
are illustrated in photo M, and are fur- 
nished for each size of tool. The tool is 
placed in the die under the steam ham- 
mer and a fuller laid across it, as shown 
in Fig. 20; then three or four light ham- 
mer blows are struck, driving the tool 
down in the bending die and bending it 
as shown in Fig. 21. 

Drawing down at the same heat is 
performed immediately after bending. 
The die is removed from the anvil and 
the tool is placed on the anvil, as shown 
in Fig. 22, and drawn down until the 
width of the nose end of the tool is: 
For %-inch tool, 11/16 inch; for %-inch 
tool, 13/16 inch; for %-inch tool, 1 inch; 
for 1-inch tool, 1% inches; for 1%-inch 
tool, 1 7/16 inches; for 1%4-inch tool, 14 
inches; for 134-inch tool, 21/16 inches; 
for 2-inch tool, 2% inches. This opera 
tion makes the nose wider than the 
shank. 

The hammer is set over the anvil about 
one inch edgewise, thus covering the tool 
and finishing it with a sharp inside bend. 
When the hammer is in line with the anvil, 
it cuts down into the bend of the tool. 

The tool is now drawn down as shown 
in Fig. 23. The first blow is struck at about 
one-third of the distance from the inside 
bend to the outside bend, beginning with 
a very light blow so as not to reduce the 
width of the nose; the tool is moved out 


second heat 


from under the hammer at each blow, 
drawing it down in steps the last of 
which should be about ™% of an inch 


thick; see photo N. 

The tool is then placed on the anvil 
as shown in Fig. 24 and struck one blow, 
again as shown in Fig. 22 and struck one 
blow, thus finishing it with a sharp corner 
at the heel. See photo O. The work on 
the second heat is now completed. 

In the second heat as many 
should be placed in the furnace as can 
be conveniently handled. When the bend- 
ing and drawing-down operations are 


tools 


H. 


completed in each tool, it should be re- 
turned to the furnace before taking out 
another to bend. After the drawing- 
down operation has been completed on 
all tools in the furnace, the first tool bent 
will be ready for the fourth or trimming 
operation. When the trimming operation 
is completed on a tool, it should be placed 
near the furnace with nose to the front, 
and a tool placed in the fire for the 
second heat before another tool is drawn 
out to trim. Then when all the tools of 
the first lot in the 
there will be another lot ready to bend 
The third heat should be worked off on 
all the before the fourth 
heat, for symbolizing, is commenced 


furnace are trimmed, 


tools ordered 


gage in the third heat 
was fully described and illustrated in 
Figs. 16, 17, 18 and 19, and photos G, 
H, I, J, K and L. Symbolizing with the 
fourth heat and treating with the fifth 
heat will be described later in this article. 


Trimming to 


Length of 


W - A B . H Bar Stock 
In. In. In. In. In In, In. 
4 & 1% " a 14 11 
xs 1 o4 Ys 43 143 12% 
% | 16) 1% Fi Ys lve 14g 
® 13% 1% cr 33 185 163, 
1 1% | 2 5, M4 2 18 
| 1%) 9% HE] ah | ty, ae 
1% | 2%) 2% : 1, 2%, 25 
1% 25, sh 3 ly, 3% 28 1, 
2 $ Bis 4, 1, 33, 2 
TABLE _ 3. DIMENSIONS FOR SIDE 


FINISHING TOOLS SHOWN IN FIG. 25. 


STRAIGHT SIDE-FINISHING TOOLS 


The forging of side-finishing tools re 
quires three operations: drawing down, 
offsetting, trimming. 

To draw down the nose place the tool 
on the anvil as shown in Fig. 26 and nick 
it with a fuller. The nicks are made at 
the following distances from the nose 
end of the tool: For %-inch tools, % 
inch; for 54-inch tools, 74 inch; for %- 
inch tools, 1 inch; for 7g-inch tools, 1% 
inches; for 1-inch tools, 134 inches; for 
1%-inch 
tools, 2% 


14-inch tools, 154 inches; for 
tools, 2 inches; for 
inches; for 2-inch tools, 254 inches 

Then as shown in Fig. 27 draw it down 
with a set hammer. 

For offsetting, place the tool on the 
side to which it is to be offset, 


é 


I V4 inch 


with the 
nose projecting over the edge of the anvil 
fuller on 
the tool a little outside of the edge of 
the anvil and offset the tool so that the 
clearance angle on the cutting side con 


as shown in Fig. 28. Set the 


forms to cone gage No. 2, as shown in 
photo L 


TAYLOR 


Lo trim, cut the top horizontal at hight 
marked H in Fig. 25. Measure hight H 
with gage No. 10, as shown in photo 

last issue. Cut the 


gage No. 1 and gage the side clearance 


clearance to cone 
with cone gage No. 2, as shown in photo 
I See that the base is made straight 
Bent 
in four operations: 


side-finishing tools are forged 
drawing down, off 
The first 


same as for straight 


setting, bending, trimming 
and second are the 
tools 

Phen put the tool in the bending fix 
ture, as shown in Fig. 29, resting on its 
side with the nose projecting over the 
edge of the anvil and bent down 45 di 
grees, using a flatter 
nose as shown in Fig. 30. 

To trim, cut the top first, then the back 
then the then 
straighten the base with the flatter, using 
8 for 


bend of the 


Straighten out the 


slope, clearance and 


cone gage No. 1 for clearance, No 
clearance and for the 
nose and gage No. Io for the hight of the 
illustrated in photo L. When 
hold the tool in the position 


shown in Fig. 25 


side 


nose, as 


cutting, 


> Length of 
ba . A B H Bar Stock 
In. In. In In In In 
by % ; ft 1% il 
m 1 a8 i 148 12%, 
MIN Hl} 144 ry 
% 13, 1’ 25 16%, 
1 1% Lhe a 2h 18 
1\% 1% 1’, i Buy 21, 
1% 2% 1% ; 35, 25 
14 25, a5 lay tty 28, 
; 2h 1h 4 2 


rABLE 4. DIMENSIONS OF SQUARB-NOSE 
FINISHING TOOLS SHOWN IN FIG. 31. 


Straight square-nose finishing tools are 
forged in four operations, namely: bend 
ing, drawing down nose, drawing down 
heel, trimming to gage 

To bend, place the tool in the bending 
fixture as shown in Fig. 32, with over 
inch tools, 1 inch; for % 
%4-inch tools, 
tools, 15/16 

inches; for 


hang: For % 
inch tools, 1% inches; for 
13/16 inches; for 
inches; for 1-inch tools, 1% 


7%-inch 


1%-inch tools, 134 inches; for 1%4-inch 
tools, 2 inches; for 134-inch tools, 2% 
inches; for 2-inch tools, 25% inches 


so that the angle 
of the back slope is Remove 
the bending fixture, place 


Bend the nose dow: 
15 degrees 


the tool from 


it on its side on the anvil and straighter 


the swells, caused by bending, with a 


flatter 


In drawing down the nose, place the 


of the tool on the anvil as shown in 


nose 


Fig. 33 and draw it down toward the 


base until its thickness and width con 
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FORGING OPERATIONS FOR STANDARD TOOLS 
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rm with dimensions B and A given in 

big. 31 Taper the width of the nose 
rom the top 4 down to the width of the 
shank 


lo draw down the heel, lay the tool on 


ts side the anvil and begin to draw 


lown toward the base from a point about 
li 


line with the top surface of the shank 
ising a fuller, as shown in Fig. 34. The 
wer corner shall be drawn down so 


hat the base may be trued up and end in 
Fig 


width ¢ 


shown 
half of the 


sharp corner (as on 35) 
f 


ld 


vhich shou be 
ie shank 
In 


ise 


one 
across its face 

the 
back 


clearance 


straighten 
that the 
side 


trimming to gage, 


the flatter. See 
45 that 
conforms with cone gage No. 3 and clear 


No. I, 


with 


lope ts degrees, 


to as illustrated in 


oto | 


nce cone gage 


BENT SQUARE-NOSE FINISHING TooLs 


[hese tools are finished in five opera 


tions bending, side-bending, drawing 


nose, drawing down heel, trim 


to 


down 
ning gage. The first operation is the 
same as for straight tools 

tool the 
the to 


which it is to be bent (right or left hand). 


In side bending, place the in 


bending fixture resting on side 


with the inside bend projecting about % 


of an inch over the edge of the anvil: 
then bend the nose down 45 degrees 
he nose and heel are drawn down the 
same as for straight tools, except that 
the shank, in drawing the heel, will when 
the nose lies flat upon its flanks on the 
invil, point upward or downward 45 de 
grees Trim to gage the same as for 
straight tools 

W | @ ziclp Length of 

A I I H Bar Stock. 
—— SS ae ee eee 

In. In In. |In.|/In.| In. In. In. 

% % % | XM ‘ % 1% 11 

rf l 1 ve | ok 4 14 12% 

“%] 1%] 1 xin] 1 1} 1435 

% 1%, 13 ve | ti lig lay 16 %4 

1 1x | 1 MC ial 1K) 32 1s 

6] 1%) 1% | Kise] 1s 8B 214 
TABLE 5. FORGINGS FOR STRAIGHT 


AND BENT PARTING TOOLS 
IN FIG. 36. 


SHOWN 


Toor s 


PARTING 


Straight parting tools are completed in 


five operations: forming the shoulder, 
drawing down, offsetting blade, relieving 
heel, trimming to gage. 

lo form the shoulder, place the tool 


the anvil on its side and seat a fuller 


Ole 
square on it at the following distance 
trom the nose end For %-inch tools, 


1'@ inches; for ¥¢-inch tools, 134 inches: 
inches; for 7¢ 
for 1 


for 34-inch tools, 19/16 


inch tools, 134 inches; inch tools, 
2 inches; for 1'%-inch tools, 23 inches 
Drive the fuller down into the steel so 
that the thickness of the blade is 
left, as shown in Fig. 37. The thickness 


for blades is given in Table 5 


about 


In drawing down, let the tool rest on 
the the 
down with rapid sledge blows, as shown 
in Fig. 38, to about half the thickness of 


its side on anvil and draw nose 
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the shank. Then turn the tool on its top 
side with its nose overhanging the edg¢ 
of the anvil, as shown in Fig. 39, and 
bend it down with a flattet Turn it back 
on its side and continue to draw down 
with a flatter, drawing it most at the 
base so as to get side clearance 

To offset the blade. place the tool on 
the side to which it is to be offset, with 
the blade projecting over the edge of the 
anvil from about on a line with its 
shoulder Set the fuller on the tool a 
little outside of the edge of the anvil and 
offset, as shown in Fig. 40 

For relieving the heel, place the bla ke 

s&s t 

ot the tool on the anvil set block, is 

7 Length of 

a ” A |; 8 H Bar Stock. 
In In In In Ii In 

. 4 ‘ iy | 11 

‘, l ‘, ie l 12% 

‘a 15 a4 . 1% 144, 

Me 1% 18 2% 16% 

1 1% 1 \ 2 18 

1k 1 1 7 21 
TABLE 6 DIMENSIONS FOR TOOLS IN 

FIG 4 

shown in Fig. 41, with the top- part pré 


bk ck on 


inside and parallel to the 


jecting over the edge of the set 


a line slightly 


top surface of the shank, or one-half of 
dimension // given in Fig. 36; with a set 
hammer draw down relief of heel to di 
mension C, Fig. 36, and as shown in _ Fig. 
42; then turn the tool on its top side and 


with a flatter straighten the front of the 


nose, drawing it down to a sharp cornet 


at the heel. Straighten the basc 

rim to gage by cutting the top of the 
blade square, measuring the hight with 
gage No. 10 Cut back slope 45 degrees 
and clearance to conform with cone gage 
No. 2 

Bent parting tools are completed in 
five “operations, namely forming — the 
shoulder, drawing down, bending blade, 
relieving heel, trimming to gage 

When a parting tool is to be bent, its 


shoulder is forged to an angle of 45 de 


grees Place the tool on its side on the 
anvil and seat the fuller on it at the fol 
lowing distance from the nose end For 

inch tools, 13@ inches; for %S%-inch 
tools, 111/16 inches; for 43-inch tools, 
115/16 inches; for 7g-inch tools, 2 3/16 
inches; for 1-inch tools, 2 inches; for 
14-inch tools, 3 inches 

Drive the fuller down into the steel at 


an angle of 45 degrees so that about the 


thickness of the blade is left (dimension 
B, Fig. 36), as shown in Fig. 43 

Drawing down is done in the same way 
as described for straight tools 

The blade is bent by placing on the 
edge of the anvil and bending down to 
45 degrees, as shown in Fig. 44 

The heel is relieved in the same way as 
straight tools, only the shank will, when 
the blade lies flat upon the set block, 
point upward or downward 45 degrees, 
Trim to gage the same as for straight 
tools 
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60-Decree V-THreEAD TooLs 

Lhes« tools are dressed in three opera 
tions: bending, drawing down, trimming 
to gage 

Place the too in the bending tixture, 
as shown in Fig. 46, with overhang: Fort 

inch tool, incl for S-inch tool, 
S% inch: for %4-inch tool, 4 inch; tor 
1-inch tool, 1 inch; for 1 inch tool, 14 
inches: and bend down until the back 
lope has the angle of that on the finished 
tool, 45 degrees 

Draw down by laying the tool on tts 
side on the anvil and straightening with 
a flatter, where it has swelled from bend 


ing. without hammering the nose dowr 
Chen. beginning on a line vertical to thre 
base. intersecting the inside bend of the 
nose, draw down toward the heel with 
a set hammer until the front of the nose 
is one-half the width of the shank, as 
shown in ig. 47 lurn the tool on its 
top side, with the nose projecting over 
the edge of the anvil, and straighten th 
front of the nose and base until the heel 
forms a sharp cornet 

lrim to gage by cutting the top of the 
nose at hight H, given in Fig. 45. Trim 
the sides at 60 degrees with each other 
as shown in Fig. 48 and see that the 
clearance angle conforms with cone gage 
No. 1 

Bent 60-degree V -thread tools ire 
dressed in four operations, the bending 
and drawing down being the same as for 
straight tools 

For side bending, place the tool in the 
bending fixtur with it resting on th 
side to which it is to be bent, and the 
nose projecting over! the edge oft the 
anvil, as shown in Fig. 49, and bend it 
down to the desired angle, 45 degrees 

The trimming to gage is the same as 
described tor straight tools, excepting 
that the shank will, when the flanks are 
laid flat upon the anvil, point upward 53 
degrees and downward 15 degrees, a 
shown in Fig. 50 

SYMBOLIZING 

Before beginning the third main opera 
tion, that of stamping the symbols on thi 
tool, the second main operation must be 
completed on all tools ordered 

Che meaning of symbols is that a num 
ber will be placed on the tool which will 
signify the lot in which the steel was 
received This number will be assigned 
by the man in charge of the tool room 
The size symbol will be assigned a 
cording to the width of the shank 

The tool symbol for the kind of tool 
will be assigned according to the stan 
dard tool classification 

The name of the steel will be desig 
nated according to the symbols herein 
after set forth 

In all cases the standard %-inch steel 
letters and figures shall be used for 
stamping symbols 


Lay the tool on the anvil with the nos 
toward you and the top side to the left 
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Stamp the lot number in the middle of 
the surface, one inch from tail end, the 
top of figures toward the right. 

Lay the tool on the anvil with the top 
side up and the nose toward you; com- 
mencing one inch from the tail end, pro- 
ceed to stamp the size first and the sym- 
bol next in the middle of the surface, the 
tops of figures and letters toward the 
right. 

Lay the tool on the anvil with the nose 
toward you, the top side to the right; 
commencing one inch from the tail end, 
stamp the name symbol in the middle of 
the surface with the top of the letters 
toward the right. See Fig. 51. 


SYMBOLS TO BE Usep ror NAMES OF STEEL 


Hudson steel vevan ae 
Styrian steel Gm 
Blue chip eee 
Burgess No. 4 . B4 
Burgess No. 5 Bs 
Trinity True , EE 
Midvale MV 
Re ee ee re ¢ 
Novo . N 
Jessop J 
Bethlehem H.S.H H.S.H. 
Bethlehem M.E . M.E. 
Bethlehem T.W T.W 


The symbol PRBC, 
51, are taken from Taylor’s standard 
classification of tools. The first letter P 
represents the alphabetic symbol from the 
general classification for paring tools, as 
shown herewith. The second letter R 
represents a symbol from the sub-classi 


as shown in Fig. 


fication for shape of nose. The third let- 
ter B represents a symbol from the sub 
division of the sub-classification for shape 
of nose. The fourth letter C represents a 
symbol for straight left-hand tools. In 
other words, 1P RBC identifies the tool 
as a one-inch wide shank, of the paring 
class, with blunt round nose, straight, 
with the cutting edge turned to the left 


CLASSIFICATION OF TooLS—GENERAL 
CLASSES 


A. Miscellaneous tools not elsewhere 
classified. 

B. Bending tools—All tools for produc 
ing changes in shape by bending, 
folding, spinning, etc. 

C. Clamps and holding devices of all 
kinds, including bolts and screws 

Tools that 

remove metal from the _ interior, 


D. Drilling and boring tools 


such as drills, boring bars, cutters 
and all appliances relating to them, 
lathe boring tools, etc 

E. Edge tools—Edge tools for working 
wood, and tools for working plas- 
tic materials such as clay, molding 
sand, putty, etc. 

F Heating tools—All kinds of tools used 
for heating, lighting, melting and 
molding, all tempering, annealing, 
drying, cooking, etc. 
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L_ Transportation tools—All tools used 
in moving materials from one place 
to another, such as buckets, boxes, 
etc., trucks, shovels, wheelbarrows, 
bogies, brooms, riggers’ tools, slings, 
chains, etc 

M. Measuring tools—All instruments of 
precision, weights, measures, gages, 
etc., electrical instruments, etc. 

P Paring tools—All tools that remove 
metal from the surface by cutting, 
except slotter and milling tools. 
(See class D for lathe boring tools.) 

R. Milling tools—All tools for milling 
or sawing metal. 

S. Slicing tools—All parting tools and 
slotter tools 
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Company after making the invention. The 
question of “right to use” the Taylor 
White process is at the present time ir 
litigation. Pending a settlement I wil 
quote from Mr. Taylor’s paper, “The Art 
of Cutting Metals,” read before the 
American Society of Mechanical Engi 
neers, December 4, 1906, on high. hea: 
treatment for high-speed tools. 

“After the lathe or planer tool has bee: 
forged, as heretofore described, the entir« 
nose of the tool should be slowly and 
uniformly preheated to a bright cherry 
red, allowing plenty of time so that the 
heat may penetrate thoroughly to the 
center of the tool and thus avoid danger 
of cracking from too rapid heating. From 
the bright cherry red to the melting point 


T. Templets and all instruments for on the other hand, the tool should be 
duplicating work, including jigs heated as rapidly as practicable in an in 
and fixtures. tensely hot fire until the nose begins to 

FIRST Letter. SECOND LETTER. THIRD LETTER. FOURTH LETTER. 
: — . ~Raee | Sub-classification of 2d —e ' 
Class Shape of Cutting Edge. Letter, Shape of Nose, Straight, Bent and Hand. 
Straight =A 
ae _ - {Right = B 
Straight = ) Lett Cc 
Parting = C 
5 . . : ‘ {Right D 
Parting = P Round =R map = © Bent 30° t© jLett = E 
Fr .eneral , Blunt B : 
rom General Square =S ‘ Bent 45° to {Right = I 
Classification Side =I ee W , (left = G 
Beveled = A . 
V-shape = V . . (Right H 
th Bent 60° to ) Left I 
. j Right K 
Bent 90° to ) Fett I 
TABLE 7 KEY FOR SUB-CLASSIFYING STANDARD-SHAVE CUTTING TOOLS. 
U  <Abrading tools—All tools for rub- soften. In fact, if the extreme exposed 


grinding, 
shearing, punching, breaking, etc. 

W. Wrenches and all tools used for 
causing rotation 


bing, scraping, filing, 


X Painting tools—All tools used for 
covering surface with an adhesive 
foreign material, and any for re- 
moving same 


EXAMPLES 


For 1l-inch straight right-hand 


sharp round-nose roughing tool 1 PRSB 
For l-inch bent left-hand blunt 

round-nose roughing tool.... 1 PRBE 
For 1-inch straight right-hand 

parting tool..... ra 1 PCB 
For l-inch bent left-hand part 

i re . — 1 PCG 
For l-inch straight square-nose 

finishing tool.... ; ; - 1 PSA 
For l-inch bent right-hand 

square-nose finishing tool : 1 PSF 
For 1l-inch straight right-hand 

sharp side-finishing tool. / 1 PUSB 
For 1-inch bent left-hand blunt 

side-finishing tool...........— 1 PUBG 
For l-inch straight 60-degree 

V-thread tool....... ‘ ~+» — 1PVA 
For 1l-inch bent left-hand 60-de- 

gree V-thread tool........... — 1 PVG 


HARDENING THE TOOLS 


It would be improper for me to describe 
in detail the apparatus developed by Mr. 
Taylor and Mr. White (known as the 
Taylor-White process) for treating high- 
speed steel, because some features of the 
apparatus have been patented, and the 
whole of the patents, apparatus and 
methods were sold to the Bethlehem Steel 


portions of the nose are slightly fused, no 
harm will be done. In this operation also, 
thorough and uniform heating is neces- 
sary, and time should be given for the 
whole nose of the tool to arrive at a uni- 
form temperature. 

“No method or apparatus should be 
used for giving the tools the high heat 
treatment which heats only a portion of 
the tool. The whole end of the tool from 
the heel to the lip surface should be uni- 
formly heated to the same high heat. 

“If the fire gives a sufficiently intense 
heat, a tool of 2-inch, 3-inch body can be 
thoroughly and properly heated in three 
minutes from a bright cherry red up to 
the proper high heat. Without an espec- 
ially designed furnace, however, it is diffi- 
cult to obtain a sufficiently uniform and 
intense heat to treat a tool of this size in 
three minutes. Smaller tools require from 
one-half of a minute upward, according 
to the intensity of the fire and the size of 
the tool, to heat from the cherry red to 
the high heat. 

“The writer wishes to again emphasize 
the importance of an intensely hot fire. 
If the nose of the tool is exposed 
to the high heat for too long a_ time, 
or if a fire is used which does not 
give an intensely hot flame, the extreme 
outside layers of the tool are sometimes 
slightly injured, probably through oxidi- 
zation. Therefore, in designing cutting 
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tools, where practicable they should be 
forged so as to allow from 1/16 to % of 
an inch to be ground off at the first grind- 
ing. This will insure immediately a tool 
having the highest cutting speed. It is 
for this reason that in Fig. 3 (last issue) 
we indicate in dotted lines above and 
beyond the upper part of the nose of the 
tool the shape to which the tool should 
be ground at its first grinding. 


CooLinG HIGH-SPEED TOOLS FROM THE 
HicH Heat 


We have referred to a certain range of 
temperatures between 1550 degrees Fah- 
renheit to 1700 degrees Fahrenheit, called 
the breaking-down temperatures, and have 
called attention to the fact that the old- 
fashioned self-hardening tools if heated 
to within this range of temperatures were 
seriously injured or broken down in their 
cutting speeds.” 
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and 


for this purpose we use preferably a lead 


can readily be maintained uniform; 
bath containing about 3600 pounds of lead. 

“The largest sized tool when plunged at 
the high heat into a bath of this size will 
not materially affect the temperature of 
the lead. If too bath is 
used and one tool after another is plunged 
into it from the high heat, before, say, 


small a lead 


the first tool plunged has been cooled uni- 
icrmly to the temperature of the bath, the 
lead may possibly be heated to a higher 
temperature than it had originally, and 
this rise in the temperature of the lead, if 
it were to extend beyond 1240 degrees 
while the tool is in it, would seriously in- 
jure the tool . 

“Too much stress cannot be laid upon 
the importance of never allowing a tool 
to have its even slightly 
raised for a very short time during the 
[he tempera- 


temperature 


process of cooling down 
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the breaking-down point, that is, 1550 de 
grees; cooling either fast or slow from 
this point to the temperature of the air.” 


rHE Most ImMporTANT QUAL 
IN CuTTING TOOLS 


UNIFORMITY 
ITY 


“The writer has times referred 
to the necessity of uniformity in the va 


rious standards adopted, and we therefore 


many 


consider uniformity in the red hardness 
of tools and in their cutting speeds to be 
tue most element or property 
sought for 

“Within one month after having dis 
covered the Taylor-White process we had 
succeeded in developing a number of tools 
which were capable of running at as high 
speeds in cutting steel of medium and soft 
quality and of lasting as well as any tools 
developed by us up to the date of appli- 

[he greater part 
us to the develop 


important 


cation for our patent 


of the time given by 














M. BENDING DIE FOR STEAM HAMMER 


‘To get the best and most uniform results 
with high-speed tools after their high heat 
has been given them, as above described, 
cooled rapidly until they 
breaking-down point, or, 
degrees 


they should be 
are the 
say, down to or 
Fahrenheit. The quality of the tool will 
be but little affected whether it is cooled 
rapidly or slowly from this point down to 
the temperature of the air. After all 
parts of a tool from the outside to the 
center have reached a uniform tempera- 
ture below the breaking-down point, 
therefore, it is our practice sometimes to 
lay it down in any part of the room or 
shop which is free from moisture, and 
let it cool in the air, and sometimes to 
cool it in an air blast to the temperature 
of the air. 

“We have found the best method of 
cooling from the high heat to below the 
breaking-down point to be that of plung 
ing them into a bath of red-hot molten 
lead below a temperature of 1550 degrees 
Fahrenheit. We now plunge them into a 
lead bath maintained at a uniform tem- 
perature of 1150 degrees Fahrenheit. This 
bath should contain a sufficiently large 
body of the lead so that its temperature 


below 


below 1550 


N. DRAWING DOWN THE HEEL 


ture must either remain absolutely sta- 
tionary or continue to fall after the oper- 
ation of cooling has once started, or the 
tool will be injured. Any temporary rise 
ling, however 

This, 
ever, applies only to cooling the tool to 
the 1240 
Fahrenheit. limits of 
degrees and the temperature of the air the 
tool raised or tem- 
perature time after time for any length of 
time without injury. And it should also 
be noted that during the first operation of 
heating the tool from its cold state to the 
melting point no injury from al- 
to cool slightly and then be re 


It is from reheating during the 


during co 
tool 


oi temperature 
small, will injure th how- 
degrees 
1240 


about 


the 


temperature of 
Between 


can be lowered in 


results 
lewing it 
heated 
operation of cooling from the high heat to 
1240 degrees Fahrenheit that the tool is 
injured, 

“The above described operation is com- 


monly known as the first or high heat 
i: eatment 
“To briefly recapitulate, the first or 


high heat treatment consists of heating the 
tool: Slowly to 1500 degrees Fahrenheit; 
rapidly from that temperature just below 


fast to below 


the melting point: cooling 


oO STRAIGHTENING THE BOTTOM 


ment of high-speed tools was spent in the 
the tools. 
[he writer looks upon uniformity as of 
such importance that he does not hesitate 
that manage 
ment more work can be gotten out of a 


effort to obtain uniformity in 


to assert with proper task 


shop with the old-fashioned uniform 
Mushet tools than from a shop without 
task management and with new high 


speed tools which are as far from being 
uniform as they now are in many shops. 

“Under task management it is of great 
importance that the workman be fully con 
vinced that the operates the 
slide rule and gives him his speed di 
rections is able to tell him with regularity 
how to remove metal faster than he could 
remove it without these directions. With- 
out uniform tools, however, the slide-rule 
man will find himself almost as much at 
sea as the workman, and thus will be 
completely discredited in the eyes of the 


man who 


latter. 

“It is then for the purpose of obtaining 
uniformity in the tools that our method 
described above for the 
high and low treatments are par- 
ticularly desirable. It is a very curious 
fact connected with the development of 


and apparatus 
heat 








high-speed tools that there are a great 
number of ways of giving the high and 
»w heat treatments which will produce 
first-class tools Pe rhaps three out of 
four tools given the high and low heat 
treatments in these various ways might be 

illed first-class tools Our method ds 
described above, however, will produc: 
tools which are practically all first-class, 


and it is for this reason that we recom 


mend its adoption in all shops in which a 
ufficient number of tools are treated each 


cay or each week to warrant the 
lead baths controlled by 


accurate pyrometers and a proper furnace 


expense 


of maintaining 


for giving the high heat.” 


SpeciAL Directions Not NEEDED 
*Lattl ttention need be paid to the 
special directions given by makers of 
high-speed tools for their treatment \l! 
good high-speed tool steels should — be 


For some 


treated in the same simple way 


years past it has been rather amusing to 


ar the special directions given by 


is to he 
the various manufacturers of steel sut 
able in chemical composition for making 
Very 


tool-steel maker implies, or directly states 


the high-speed tools frequently a 


‘hemical composition of hi: 
steel 


The fact is, 


that the 


particular high-speed tool requires 


‘special treatment.’ however, 


as stated above, that our recent expert 


demonstrate beyond 
other 


attention 


question ths 
had 
tool 


ments 


fact that no method which 


come to our produces a 


superior in red hardness (that is, high 


speed cutting ability), or equal in uni 
that 


applies to all 


formity to the method has already 


been described Chis 


makes of high-speed tool steels which are 


capable of making first-class tools, what 


ever their chemical composition 
“It is the writer's belief that during 
our long series of experiments at the 


Bethlehem Steel Company, in our search 
for uniform tools and for the method of 


imparting the highest degree of red hard 


ness to tools, we tried substantially every 


method which since that time has com 
to our attention 

“For instance, in giving the tools the 
high heat we heated them in a_ black 
smith’s fire, and in gas-heated mufhes 


We also constructed various furnaces for 
We heated the 


electric 


this purpose tools by 


means of an current, with their 


noses under water, and out of water, and 


by immersion in molten cast iron. More 
over, by every one of these methods we 
were able to produce a_ first-class tool 
provided only the tool was heated clos 
to the melting point 

In cooling from the high heat we 
experimented with a large variety of 
methods \fter being heated close to 
the melting point, tools were imme 


diately buried in lime, in powdered char 


coal, and in a mixture of lime and pow 


dered charcoal; thus they were cooled 


extremely slowly, hours being required for 


them to get below a red heat And we 
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fact that tools 
cooled even as slowly as this, while they 
soft 
readily, nevertheless maintained 


wish to clearly state the 


were in cases quite and could 
be filed 


the property otf “red hardness” 
tools and 


many 


in as high 


a degree as the very best wer, 


capable of cutting the medium and softei 


steels at as high cutting speeds as the best 


which were cooled more rapidly, 


tools 
and which were much harder in the ordin 
ary SCTIS¢ 

“Tools were also cooled from the high 
furnace 


sl Ww cooling 


On the other hand, 


heat in a muffle or 


with a similar result 


we made excellent bigh speed tools by 


plunging them directly in cold water from 


the high heat, and allowing them to be 


ceme as cold as the water before remov 


ing them Between these two extremes 


of slow and fast cooling in lime, char 


coal, or a muffle, on the one hand, and 


in cold water on the other, other cooling 


experiments covering a wide range were 


conducted. We tried cooling them partly 
11 water and partly in oil, and then slowly 
for the rest of the time, partly by a heavy 
biast of air from an ordinary blower and 
the rest of the time slowly, partly under a 
biast of compressed air and then slowly 


We 


cooling first slowly and then fast, as de 


also reversed these operations by 


scribed. We also cooled them entirely in 


an air blast and entirely in oil, and then 


partly first in oil and afterward water, 
and then first in water and afterward in 
oil 

“By every one of these methods we 
were able to make a_ high-speed tool; 
that is, a tool having a large degree of 


red hardness, and capable of cutting at 
Sut by none of 
able to 


very high cutting speeds 


these processes were we obtain 


tools as uniform and regular as those 


produced by our lead bath and air cooling 
Best 


MetHop or TREATING Toots IN 


SMALL SHops 


“There are many small shops in which 
it is questionable whether the installation 
of the full 
tools by our preferred method would be 
warranted 


apparatus required to treat 
For this class of shops, in 
treating high-speed tools, the writer con 
siders the best method to be as follows, 
for the blacksmith who is equipped only 
with the 
a smithshop 


apparatus ordinarily found in 

“After the tools have been forged and 
before starting to give them their high 
heat, fuel should be added to the smith’s 
fire sO as to give a good deep bed either 
of coke about the size of an English wal 
of first-class blacksmith’s soft coal 
\ number laid 
from the 
hotter portion of the fire so that they may 


nut or 


of tools should be with 


their noses at a slight distance 
all be pre-heating while the fire is being 
wp to its proper intensity After 
the tools 


time over the 


blown 


reaching its proper intensity 


should be heated one at a 


hottest part of the fire as rapidly as prac 


ticable up to below their melting 


just 
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point. During this operation they should 


be repeatedly turned over and over so 


as to insure a uniform high heat through 


out the whole end of the tool. As soon 
as each tool reaches its high heat, it 
should be placed with its nose under 

heavy air blast and allowed to cool to 
the temperature of the air before being 


removed from the blast 


“Unfortunately, however, the black 
so shallow that it is° in 


smith’s fire is 


capable of maintaining its most intens« 


heat for more than a comparatively few 
minutes, and, therefore, it is only throug] 
that high 


speed tools can be properly heated in th 


these few minutes first-class 


smith’s fire. Great numbers of high-speed 


tools are daily turned out from smith’ 


fires which are not sufficiently intense in 
their heat, and they are therefore inferior 
in red hardness and produce irregular cut 
ting «tools. 

“On the 
from coke 


whole, a blacksmith’s fire made 
may be regarded as better for 
giving the high heat to tools than a soft 
coal fire, merely because a coke fire can 
be more easily made by the smith which 
will remain capable for a longer period of 
heating the tools quickly to their melting 
points. We have, however, recently made 
some very careful experiments in which, 
out of a lot of tools prac 


tically the same steel, each alternate tool 


made from 
was heated in the best type of coke fire 
and the best type of soft-coal fire, and in 
every case a notably better tool was* pro 
duced by the first-class soft-coal fire. An 
improvement of fully 4 to 8 per cent. was 
made by the soft-coal over the coke tools 
This is undoubtedly due to the fact that a 
first-class soft-coal fire liberates large 
amounts of hydrocarbons which give an 
intense heat and are less likely to oxidize 
the hot 
flame produced from coke 


steel than a_ correspondingly 

“Nevertheless, for reasons given above, 
our advice is to use a coke fire and make 
it as deep as practicable. This is for the 
sake of We 


found it practically impossible to prevent 


securing uniformity have 
smiths from gtving tools their high heat 
in the soft-coal fire long after the fire has 
which is 
When the 


air blows through the fire and strikes the 


passed that period of intensity 
suited to the high treatment 


hot tool, it appreciably injures the outer 
layers of the steel to the depth of 1/16 
to 3 

“Cooling a 


16 inch. 


tool in an air blast from 
high heat will produce as good and uni 
form a tool as can be made by any other 
method outside of that of plunging it into 
the hot lead bath, as has already been de 
scribed 

“All of the more rapid methods of cool 
ing the tool, either through plunging it 
into the tool 


liable to fire cracks, and also more brittle 


water or oil, render more 


in its body and liable to break in service, 
particularly when there is any lack of uni 
formity in the heating, and at the same 


time cooling in water or oil gives no 
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than 
the 
air And this applies without exception 
to all steel of the 
suited to making the better modern high 


greater degree of “red hardness” 


can be obtained through blowing in 


chemical composition 


speed tools. No attention whatever need 


be paid to any other special directions 
given by the makers 
“The 


tools which more than any other has been 


one question about high-speed 


asked the writer for years past is: “Where 


can absolutely uniform high-speed tool 


steel be bought?’ and the writer’s invari 
able ‘Any of 
first-class makes of high-speed tool steel 


answer has been: one the 


is amply good. The trouble does not li 


with the lack of uniformity of the tool 


steel. The main trouble is that you have 


not yet stolen the whole of the invention 
You had better go back and steal it all.’ 


“Several types of apparatus have been 
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developed for giving high-speed tools their 
first or 


high treatment as well as for 
giving them their second or low heat 
treatment. For a description of some ot 


Gled 
hill’s admirable paper above mentioned on 


these the writer would refer to Mr 


‘The Development and Use of High 
Speed Tool Steel,’ and also to an artick 
by O. M. Becker and Walter Brown in 
the Enginecring Magazine for November, 


1QO5 


MetHop oF Drop Forcinc Cuttinc Toots 


In shops where a large number of cut 


ting tools are required the method of drop 
forging tools possesses the advantages of 
In one in 


economy in time and material 


stance, which I carefully investigated, cut 
ting tools were being drop forged at the 
rate of $3.75 per hundred for all the six 
teen sizes of bar stock used Chis price 


includes cutting off, symbolizing and 


forging 
On the other hand, this method involves 


great first cost for dies and requires the 
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and knowledge 


Probably 


most expert workmanship 


to produce satisfactory results 


the greatest imitial expense will be the 
price paid, in time and material, in learn 
ing how to drop forge cutting tools suc 


continually Phe 


cost given for dies was about 


cessfully and average 


>IooO per « 





Handling a Large Job ona 
Small Boring Machine 


od 


tools 


mechanic 


of a a 
utilize the 


the 


of the 
is the ability 


One tests 


to and ap 


pliances at hand in accomplishment 


of any piece of work that has to be done 


An excellent example of this is shown in 


the accompanying photographs, which 


were secured at the shop of the 
Aver, Mass., 


Planer and il 


Company, 


Chandler 
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Steel Used in Boilers * 
In presenting l rep 

committee on mat ( Rees 

ihe absen of Chairman Me lt 

it is very difthcult t tain yer bork 
plate t p » h | i | > t b | i! 
pection requirement dt b 
one of the mills in P burg refused 
to make this steel Phat mill ha 
uccessfully made it wit the last few 
weeks fron i that n | le ned the 
teel mills have been lea to make 
boiler plate too eaply, and der to 
do this hay bec ising ite ) crap 
One mill, in recent heat, made entirely 
by the acid proces nstead of the basic 
process; by sing entirely ew material, 
it did not lose one sheet in the heats mad 
The mills are trvyine to f s plates 





ARGE PLANER ON A SMALL BORING MACHINE 
lustrates how they bore the holes for the cheaper tha ( I of th plat ck 
various cross shafts which go to make ire and have been trying to get out quan 
up the driving mechanism of one of their tity instead of quality hose who use 
large planers boilers in this section of the country do 
This becomes almost a story without not want a cheap inferior quality of 
words, as the illustrations plainly show’ met il, and would be willing to pay a gocd 
the method of blockipg up on the com price for boilers if the steel were equal 
paratively small Binsse boring machin to what was formerly turmished the trade; 
Needless to say, this is only temporary tut the s! ld be lowed, under the 
arrangement and this work will be "rine laws, steam pressure in accordance 
handled by a much larger boring ma with the qualit Captain Rees be 
chine as soon as it can be installed lieves that if the mills will put good mate 
In the meantime, at is a good illustra rial n the heats, they will be able to get a 
tion of the way in wl rge work can boiler plat out wasERE! , sad the 
be handled by those who can make the boiler man 4 seater 2 vo 
best of any tool equipments they find ot be ; 

\ \. Rva yractically all of 

7 oe 2 vork d iri work, 

[he steam t rime it dd . leal of trouble 
quering way f Curt m ’ 1 f the present 
eam turbine g ),000 ry law el o roll 
wer having ) ked te t id h 

the (enera \ | ( 

chine will be inst t > *Abstra e speeches the Amer 
in Boil Mal Associati nineteenth 
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las had orders in for six months with no 
sign of plate yet. He was surprised to 
learn that any manufacturer would trv to 
get an inferior grade of plate, owing to 
its jeopardizing life and property, and 
did not believe that the manufacturers 
cought to supply such inferior steel even 
if a demand were made for it. But it 
was simply an impossibility to manufac- 
ture boilers and comply with the existing 
marine-boiler inspection laws, which are 
full of manifest contradictions and ab- 
surdities. He did not understand why 
the mills could not furnish the quality of 
material demanded by boiler manufac- 
turers if the boiler manufacturers were 
willing to pay for it. 

President Cole invited W. L. Hirsch, 
of the American Steel and Wire Company, 
to address the convertion in this connec- 
tion. 

Mr. Hirsch said that he had been a 
scller of boiler plate for 25 years, located 
quite close to the mills, and that he pos- 
sessed some knowledge of chemistry and 
the physical properties of steel. For 20 
years his concern had made contracts 
with the leading railroads of the United 
States for fire-box and boiler steel, sub- 
ject in the specifications to the most rigid 
chemical and physical requirements of any 
steel that it produced not exceeding that 
for the United States Government. In 
earlier days, it produced crucible steel, 
which was. then the only steel in exist- 
ence; but while the superiority of this 
steel is fully recognized, by reason of hav- 
ing to heat the metal.in small pots, it is 
impossible to make large. plates such as 
are demanded today, ‘gay 1% thick, 60 
to 100 inches wide and of necessury 
length, in order to reduce ‘the number 
of seams necessary for steamboat and 
locemotive boilers. It would require too 
many pots, thus making it ‘mpossible to 
preserve a uniform heat and resulting in 
an un-uniform physical product. 

We have developed out of that process, 
and in this development have gotten 
quantity at the expense of quality. It is 
now necessary to use the process that will 
produce plates of sufficient size to meet 
present demands of boiler manufacturers 
and users. This is found in the acid 
grccess, which is a melting one; but you 
cannot get out of the acid process any 
more than you put sito it. The crucible 
is handled by a workman with tongs, and 
no larger pot can be used than the work- 
man can thus handle and pour; on the 
contrary, by the acid process a large ingot 
can be obtained and a good quality of 
steel is produced when good materials 
are used, one that is nearly equal to the 
steel produced by the crucible process. 

Bessemer steel is made by blowing out 
impurities, and sometimes the bessemer 
process will produc2 a steel with the 
chemical and physical qualities of boiier 
plate. However, no reputable concern 
would ever use bessemer steel for boiler 
plate, because it will not give the proper 
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results and it would be dangerous to 
human life to employ it. The American 
Steel and Wire Company has always 
sought for quality instead of quantity A 
yea ago last July the United States Gov- 
ernment asked this company to comply 
with certain specifications for marine 
steel, which the company declined to do 
because the specifications were imprac- 
ticable. In this progressive age, when 
quantity 1s an urgent necessity, and when 
the prices have been forced down from 
$5 per hundredweight to $1.70 per hun- 
dredweight, the same quality cannot be 
expected. The demand for common 
steel products is so extensive and insist- 
ent that we are compelled to give first at- 
tention to meeting this demand. 

Mr. Hirsch contended that boiler plate 
that contains not to exceed 0.04 phos- 
phorus and not to exceed 0.04 of sul- 
phu1, with the tensile strength regulated 
entirely by carbon, is a good steel; and 
steel showing 25 per cent. elongation, a 
stretch of % inch in 1 inch, or 2 inches 
in 8 inches, is certainly a good steel. An- 
other man may demand 26 per cent., an- 
other 27 per cent., and so on up to 30 
per cent., at which point the steel manu- 
facturers must stop; and the manufac- 
turer cannot guarantee to you anything 
except the physical and chemical specifi- 
cations. 

Being familiar with the process of steel 
making, from the crucible to the basic, 
and also with the chemical and physical 
specifications. necessary to produce boiler 
plate, fire-box and marine steel, Mr. 
Hirsch is confident that the manufac- 
turers could not produce marine steel at 
2 or 3 cents per pound and come out 
whole. Boiler manufacturers are right 
in enjoining upon the manufacturer that 
his steel must contain not more than a 
certain amount of phosphorus, a certain 
amount of sulphur and a certain amount 
of silicon; but the hardness and softness 
of steel are regulated entirely by the car- 
bon. Tensile strength is not a question 
of quality but of hardness, or softness; 
given the proper elongation, ductility and 
minimum tensile strength, you have ideal 
boiler steel. A tensile strength of 55,000 
or 60,000 pounds with high elongation 
and ductility, is Better than 63,000 to 
70,000 pounds tensile strength with less 
ductility and low elongation. When in 
use, steel crystallizes and hardens; the 
speaker said that he would prefer to risk 
his life, and the lives of others who have 
to do with boilers or come about them, 
with steel of the former rather than of 
the latter kind 

Replying to the last speaker, Captain 
Rees said that he agreed with him that if 
the boiler manufacturer desired good steel 
he should pay for it. He had never had 
any trouble with crucible steel for fire- 
box and locomotive-boiler use, and for 
the best article he was willing to pay 
the best price; but for boiler plate, steel 
made by the crucible process is now pro- 
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hibited by the United States law. The 
speaker had protested against this pro- 
hibition and is so on record. Since the 
absorption of most of the plate manufac- 
turers throughout the country by what is 
called the United States Steel Corporation 
and also the Crucible Steel Corporation, 
a great deal of competition in boiler plate 
has been cut out; but the day will come 
when new mills will arise to compete 
with these corporations, and undoubtedly 
this will lead to the production of better 
boiler plate. He had submitted the physi- 
cal proof before the department at Wash- 
ington upon an occasion when a meeting 
of steamboat men and boiler manufac 
turers was called at Washington city. A 
test was taken from a plate made in 1879 
and placed in comparison with a test 
from a plate made recently for a steam- 
boat owned by the American Steel and 
Wire Company. This comparison was 
submitted to Secretary Metcalfe at that 
time, proving that the plate made in 1879 
was still good, although the other had de- 
teriorated from the heat to which it had 
been subjected by use in the boiler, so 
that it was utterly worthless. Captain 
Rees said that he had been informed that 
all that was needed was good material in 
order to make boiler plate by the acid 
process so that it would fully meet all 
requirements. 

Colonel Meier said that the only essen- 
tial point of difference was the matter of 
sulphur and that he was able to obtain 
the steel with less sulphur in it by pay- 
ing a better price, which he was willing 
to do; but the steel manufacturers said 
that they must have a little more lati- 


tude in regard to sulphur in supplying the 


general trade. The speaker did not agree 
with Mr. Bateman, who is no longer in 
the steel business, in the idea that we are 
getting at present better steel than ever 
before. This is not a fact; it is more 
difficult to get good steel now than it 
was a few years ago, owing to the tre 
mendous wave of prosperity and the great 
demand upon the steel mills, which does 
not always result in the best product un- 
less you stand up for your rights. If 
you will insist upon tests every time, you 
can get the best steel; but the man who 
does not look out for himself in that re- 
spect will get something inferior on ac- 
count of the rush of business in the mills. 





The first attempt to establish iron and 
steel works in India has just been started 
by a rich firm in Bombay, supported by 
other wealthy individuals, and by. the 
Government of India. It starts out 
under what seems to be the most auspic- 
1ous circumstances, and the proposed 
enterprise is receiving hearty acclaim 
from all over India. The location of the 
plant will be near Sini Junction on the 
Bengal Nagpur railway, where there is 
abundance of water, and where iron ore, 
coal, and limestone can be assembled at 
low cost of transit 
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Dividing Head for the Milling 
Machine 





The half-tone and line engraving il- 
ustrate a recently designed dividing head 
for the milling machine, the construction 
f which is clearly shown in the different 
views in Figs. 1 and 2. 

The swivel body of this head can be 
tilted 10 degrees below the horizontal po- 
sition and beyond the vertical, and can be 
solidly clamped in the base block. A spe 
‘ial lock bolt, with a cam movement to 
force it home, is provided to lock the head 
directly in horizontal and vertical posi- 
tions. The spindle and the dividing worm 
gear are in one piece, to assure solidity, 
ind the spindle has a taper bearing the 
whole length of the head, well adapting it 
to the support of overhanging work. The 
worm gear on the size of head shown is 
6 inches diameter. A binder for the 
spindle is provided on the rear side of the 
head. The take-up half of the dividing 
worm gear can be adjusted by a wedge on 
removing the front cover. 

The index-dial handle is connected t 
the dividing worm shaft through 
trains of gearing and a clutch on the worm 
shaft, as shown in the sectional views, The 
inner train is for regular indexing and 
spiral cutting, and the outer train is for 
quick indexing, one turn of the index 
pointer turning the dividing worm gear 
one-twelfth of a revolution in this case 
The change from regular to quick index is 


two 


/ 
wr 


tet 


Horizontal and Vertica 


Lovating Pis 
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FIG. I DIVIDING 


a knob 


worm shaft, without disturbing the adjust 


made instantly by pushing on the 
ment of worm and gear 

With the quick-index gearing, 
one turn in 


spirals of 
half an 


advantag« 


small pitch, such as 


inch, can be cut. This is an 


com 


for cam cutting, thread cutting, etc., 


plete instructions for which operations are 


(0) 
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HEAD ON 


Loose Index Handle 
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MILLING MACHINE 


given in the index table accompanying the 
The 


running handle on on 


head index-pointer arm carries a 


OOSE 


end, which is 


quickly slipped off when changing dials 


Four 8-inch dials are provided, with which 


ill divisions can be obtained up to 150, 
while all numbers divisible by 2 up to 300, 
by 3 up to 360, and by § to 300 can be di 























2 SHOWING CONSTRUCTION OF DIVIDIN 


HEAD 
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vided \ll gears in the head are com- 


pletely covered, as indicated. 

lhe tailstock can be both elevated and 
tilted so as to maintain the alinement of 
the centers on taper work. Cuts can be 
taken close to the line of centers, and the 
tail spindle is clamped its whole length, 
through the center. The tail spindle is 
clamped by two bolts to support the cen- 
ter rigidly when elevated. 

fools are interchangeable between the 
dividing-head spindle and the spindle of 
the corresponding size of universal 
milling machine. The dividing head is 
made in two forms, universal and_ plain, 
the latter not being arranged for spiral 
cutting. The universal head can be used 
to index the table for rack cutting on the 
universal milling machines of the same 
builder The maker is the Garvin Ma- 


chine Company, New York City. 





A Safety Device for Punch 


Presses 


DIXIE 


By E. A 


He was a little stumpy man with a 
straggly red mustache like a moth-eaten 
weasel’s tail. He glowered at me through 
bulging glasses which might have been 
made from the bottoms of a couple of 
cheap tumblers. I was sitting at my desk 


when he burst into the shop and blurted 
out 

“My name is Kinney, | am one of the 
foremost inventors 

“Most what’” | imterrupted 

“Inventors of Baltimore,” he resumed 
witheringly. 

“| didn’t know that it was invented. | 
thought that they just found it and left 
it there because it would have cost toa 
much to tow it out into deep water and 
sink it,” I 

“Well, as I said before, | am one of 


innocently ventured. 


the fore 

“Where are the other three? I hope 
they are not like you. Because if they 
are, and are in the neighborhood, | am 
going to shut the shop for the rest of 
the week,” said I in tones of alarm 


| got him calmed at last and found 


that he had invented a safety device for 
punch presses 
way,” he said 


‘You see it’s this here 


in his quaint Baltimore dialect, “there are 
a lot of people lose their hingers every 
year by forgetting to take their hands out 
from under punches. Sometimes it’s only 
a finger tip and sometimes a whole hand 
is lost. On larger machines more serious 
accidents are possible. A friend of mine 
was running a big slotter in a shop at 
Sparrows Point 

“One day he had a large casting on the 
machine and had climbed to the top of it 
A sudden idea seized him to take a look 


at the cut while the ram was at the top 
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of its stroke. He forgot to throw the 
shifter while he squinted down the face of 
the job. The undertaker had to spike his 
head on before he could make the corpse 
look natural Now there ought to be 
safety devices which will positively pre- 
vent people being injured through care- 
lessness. The owners of shops pay large 
indemnity every year to people who have 
been injured. In some cases the operators 
wilfully maim themselves in order to get a 
lump sum of money to start business or 
T knew one man 
The doctor had 


for some other purpose. 
who had a delicate wife 
given her up—said she could not live the 
There didn’t seem to be much 
just weakness. She 


year out. 
the matter with her 
could work all right but she was gradu- 
ally getting weaker. My friend got her a 
job to feed a press in a tin can factory. 
“When the suit for damages came up 
the husband called the attention of the 
jury to the fact that she was his only 
means of support work. The 
jury looked at the case from his point of 
view and he got $5000 for the loss of her 


except 


hand 
an end when I get 
You will build 


it for.me, apply it to one of the presses 


“That will all be at 


out my new safety device 


in the shop and I will hire the press and 
shop room and give demonstrations, Once 
the merits of the device are known, you 
and / will be on Easy Street.” 

He then showed me the drawing of a 
safety device for punch presses, which 
could, with modifications, be adapted for 
use on other machines. The thing con 
sisted of a pair of wings of %-inch boiler 
plate, one on either side of the press front 
and attached to the press frame so that 
they could swing out toward the operator. 
On the press ram there was a stud which 
swung the wings. As the ram ascended 
the wings swung in under the press frame 
out of the way of the operator’s hands, 
so that he could insert a blank in the die. 
When the ram descended it swung the 
wings forward pushing the operator's 
hands in front of them. 

I had strict orders to work to the de- 
sign and not vary it in the slightest de- 
tail, and | did what | was told, although 
I had some doubts regarding its practica 
bility 

Eventually it was finished and applied 
to one of the presses which was belted 
to run about 80 turns a minute. Of 
course while it was being fitted the belt 
was thrown off, and after it was fitted | 
turned the fly-wheel while the inventor 
tried in every conceivable way to get his 
hands caught in an imaginary die and 
punch we had carefully avoided putting 


into the press The device was pro 


nounced a signal success and arrange 
ments made for a public trial as soon as 
a sufficient number of punch-press owners 
could be brought together 

\fter a lot of trouble the inventor man- 
from the 


aged to collect three loafers 


November 14, 1907 


corner to look on and applaud while h 
showed them how the thing worked 

The belt was thrown on, but to avo 
any chance of an accident I persuade 
Afte1 
a short discourse to the disinterested bum 


the inventor to leave the dies out. 


the inventor placed an imaginary blank 
in the hypothetical die and tripped th: 
press. 

A quarter of an inch of movement of 
the press ram swung the lower ends of th 
boiler plate wings about 14 inches. As 
the ram descended the safety device struck 
the inventor's wrists, lifted him off his 
soap-box seat and landed him in a heap 
on the floor. 

* * x * * * * 

At the hospital the house surgeon told 
us that it was a compound fracture of 
both forearms. 


P. S. The invention is for sale 





Alterations of Steel in Hardening 


By C. C Crom 


The discussion in recent numbers of 
the AMERICAN 
tortion of steel in hardening, recalls to 





MACHINIST, on the dis 


mind an interesting experience of the« 
writer's, which might be of interest. 
A rectangular 


graved on the polished surface of a piece 


design had been en 


of high-grade steel 4x8x% inch. Because 
of subsequent operations through which it 
must pass, it was necessary to have this 
piece very hard; to preserve its fine sur 
face it had to be hardened in cyanide. 

While the exact dimensions of the piece 
were not so very important, it was neces- 
sary that the design preserve its true 
shape. 

As considerable difficulty was experi 
enced in getting the piece hard enough to 
stand up under its work, it had to be re- 
hardened repeatedly before it was satis 
factory. 

When finally it was hard enough, it 
was measured and the lower end was 
found to be 1/32 inch larger than the 
upper end. How to correct this difference 
had us guessing for a while. 

In hardening the piece a hole had been 
drilled in the upper end and a wire run 
through, forming a loop, by which it was 
handled. During the several hardenings 
it had always been dipped into the oil- 
and-water bath with the same end down. 
Che theory advanced was that the lower 
end passed through the oil into the water 
quickly and was chilled while still some 
what expanded, while the upper end prob 
ably remained in the oil (as the tank was 
small) and cooled less rapidly, giving the 
metal a chance to contract. 

To test the matter, a, hole was drilled 
in the lower end and the piece repeatedly 
hardened and dipped as before, but with 
ends reversed. To the gratification of those 
concerned, the design returned to its true 
shape; but whether the dimensions were 
larger or smaller, I am unable to say, as 


size was unimportant and not measured 
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orse-power Values for Machine Tools 


Percentages of Friction Loads for Machine-tool Departments, 





In a preceding article under this same 


5 | 
title I 


mentioned that 


Losses by Electrical Driving and Department Power Curves 
B Y L P A L FOR D¥¢ 

. . ' 

a check upon the accuracy of these per (b) Losses in. electrical 
one of the factors centages as well as upon the power values transmission wiring and motors 


entering into the motor load of a machine- 
shop department is the friction, and that, 
for the conditions which | was discussing, 
this friction load was computed by taking 

flat of the estimated 


percentage ma- 


chine-tool loads. These percentages were 
determined at the time of making the 
tests to ascertain the power values for the 
individual machine tools. The friction 


lead of a machine-shop department was 
considered to be the load of the main line 


shafting, main driving belts, countershaft 


loose pulleys and their driving belts. The 
bservations for these friction values 
were obtained by shutting down all of 
the machine tools and driving the line 


shafting with its pulleys and belts and the 
countershaft loose pulleys and their belts. 
it is sometimes contended that this is not 
true friction, and that the equation for the 
true friction of a machine-shop depart- 
should be follows: 
lrue friction equals the observed friction 


ment expressed as 
plus the increased friction on the main 
line shafts to belt tension 
when the machines are running minus the 
on the coun 
A 


onsideration of this equation shows that 


due increased 
friction of the loose pulleys 
tershafts when they are not in motion 


the true friction equals the observed fric- 
tion plus and minus a quantity. These 
two quantities are very small and cannot 
for the 
considered 
fact this 
the way in which the expression “friction” 
The ac 


obtained Therefore 
the 


friction 


be readily 
friction 


In 


purpose intended 


18 


is the observed 


is usually taken in mill testing 
companying tabulations show the per cent. 
of friction load to the total load for var 
ious machine-shop departments and were 


the data used in determining the motor 
sizes mentioned in the preceding article. 


Per cent. of friction load 
Department to the total load. 
Cam-cutting department 
Cutting-off department 
Cuttermaking department 
department 
drilling department 
Heavy drilling department 
Grinding department 
Lathe department 
Milling department 
Planing department 
Patternmaking department 
lig and fixture making department 


It 
together are the percentages for the gen 


Light 





is interesting to note how closely 


ral manufacturing departments, drilling, 


lathe, milling and planing The range is 


from 23 to 26 


Che 


utputs given in the preceding article is 


comparison of motor ratings and 


‘Copyright, 1907, by the Hill Publishing 
ompany 


for individual machine tools 


ELECTRICAL Drivinc Not As ECONOMICAL 


AS MECHANICAL DRIVING 
Another question which was asked in 
connection with this investigation of 


power was, “What saving, if any, can be 


particular type ot 


fo 


generator, 


r the 


apparatus contemplated. 


Che following data were obtained: 

(a’) Observations, involving the taking 
of about 500 engine-indicator cards, were 
made, under varying conditions ir 


These 


with 


existing plants 


oughly equipped friction 


1 the 


plants were thor 


cut-off 
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made in power-distribution losses by using clutches, providing an easy method of 
an electrical system of power distribution subdividing the friction load 
with motor-driven line shafting, compared The results thus obtained are as fol 
with a mechanical method of distribution fows, all being for average working con 
using shafting and belting entirely? To ditions 
answer this question the following data 
were nece ry: Per cent 
ere cessa : 
‘ ‘ ‘ , . Percentage of friction load to total 
(a) The total friction ads of the load IS aa A NRE em ey 44.46 
ee 68 fade of fas Percentage of friction load of prime 
existing lactoric ubdivided CeeS SER mover to total load........... ; 3.7 
tion load of the prime mover, friction load Percentage of friction load of head 
r ad , acti shafts and main drive belting to 
of head shafting and main drive belting total load. saa Ee i ARS a lela 21 
and friction load of the distributing shafts Pereemtage of friction load of dis- 
: : tributing shafts and machine-too 
and machine countershafts countershafts to total load 27.8 
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/ 





A decision having been reached 
to use 60-cycle, 500 volts 
alternating current, the builders of this 
apparatus furnished the following: 


(b’) 


three-phase, 


Per cent. 
Generator efficiency at full load..... 94.0 
Motor efficiency, three-fourths load to 
i err eee 85.0 


Wiring losses, generators to motors, 
not to exceed set aekuhnnd we 3.0 


(a”) 


method: 


Summary 


Per cent 


Loss in prime mover....... 3.7 
Loss in head shafts, etc........ ee * 
Loss in distributing shafts, etc...... 37.8 
Total 44.6 
(b”) Summary OSs electrical 
method: 
Ci 2 DOS SROGEE,, ce cccevesanes 3.7 
Ff TT eee 6.0 
Loss in transmission wiring, 3 per 
cent. of [100 — (3.7 + 6) ]...... 2.7 
Loss in motors, 15 per cent of 
[100 (S.7 4- GD & 2.0) Fecccecse VWI 


Loss in distributing shafts, etc. 37.8 

[ (100 6.0 + 2.7 13.1) 3.1] 31.9 
57.4. 
[The only percentage which can be 
called in question in the above is the fric- 
tion of the prime mover in the summary 
of electrical losses. The error thus intro- 


duced, however, would be slight. 
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moment of starting until work is com- 
menced at 7 This shows the les 
sening of friction in the shafting from a 
cold condition to a condition of normal 
working temperature. All of the curves 
illustrate another point which is very well 


o'clock. 


known to persons who have studied the 


power loads of machine shops, which is 
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Strikes in Germany 


The second quarter of the current ca 
endar year witnessed a remarkable ir 
crease in the number of strikes throug! 
out Germany. 

During the preceding quarter, January 
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In considering this conclusion, an in- FIG. 5. 
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FIG. 4 
creased loss of about 13 per cent. by the 
electrical method, we must keep in mind 
that practically as large an amount of 
shafting is in use as with the mechanical 
method, excepting the head shafts, be- 
cause of the group arrangement of ma- 
chine tools. Thus the savings in power 
distribution which are usually credited to 
the electrical method, and which are 
largely based on the use of individual 
machine motors, are wanting. 


Power CurvVES FOR MACHINE- 
sHop DEPARTMENTS 


TYPICAL 


The curves shown by Figs. 1 to 6 in- 
clusive were plotted to show the varia- 
tions which take place in the loads for 
various machine-shop departments. They 
are of interest mainly in showing the 
fluctuations to which such loads are sub- 
ject. One interesting point can be noticed 
in curves, Figs. 1, 3 and 6. 
there is a portion of the beginning of 
represents the friction 
first started for 
the morning's run. It will be noticed that 
this friction gradually decreases from the 


In each case 


each curve which 


when the shafting was 





POWER CURVE FOR MILLING DEPARTMENT 


POWER CURVE FOR PLANER 


10:00 11:00 2:00 
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Each Division 15 Minutes 


DEPARTMENT 


March, new strikes numbered 248, while 
293 strikes were terminatel. The corres 
ponding figures in the quarter Apri'-Jun: 
were 642 and 761. A similar increase was 
recorded for lockouts, of which there 
were 65 new cases in the second quarter 
and 120 terminations. The building trades 
and closely allied industries were most 
seriously affected. New strikes and lock 
outs in these numbered 243 
while 269 cases came to a conclusion. The 
highest number of men in these occupa 
tions, without work at any time, as a re 
sult of strikes and lockouts, 10,147 


branches 


was 
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that some little time elapses in the morn- 
ing before the amount of power used by a 
department normal 
This shows one way in which 


given reaches its 
maximum, 


labor fails to reach up to its full efficiency. 





The cable America 


with the Orient directly was put out of 


only connecting 
commission between Midway island and 
Guam recently by an earthquake inter- 


rupting ommun'cation 


POWER CURVE FOR SCREW MACHINE DEPARTMENT 


Next in importance were the interruptions 
in occupations dependent upon quarrying 
and excavation, in the metal trades, the 
packing and provision trade, transporta 
tion and clothing manufacture. 

This is particularly interesting as show 
ing that misunderstandings of this kind 
are not confined to any country, but that 
they depend on conditions which seem to 
prevail in most quarters of the globe. A 
remedy would be of world-wide benefit 
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From Our R 


709 


eaders 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
The Barth Key 


The stress to which a square or rect- 
angular key is subject and the efficiency 


ne 


Key Fitting Top and Bottom 






Shaft Driving 


FIG, 4 


Lewis Key. 


‘ 


of such a key depend largely upon its fit. 
A key which does not fit on the sides, but 
is a driving fit between top and bottom 
only, as in Fig. 1, drives partly by fric- 
tion. A key fitted sidewise only, as shown 
in Fig. 2, but not top and bottom, exerts 

intense prying action on both hub and 
shaft. Such a key is subject to a severe 
bending and shearing stress. If a key 


PAY 





FOR 


fits tightly on all four sides, it is evident 
that its driving power is increased enor- 
that, 
keys 


mously; but it is also evident in 


practice, 
will be fitted in this manner, as it involves 


actual comparatively few 





Shaft 


Driving 


FIG, 2 


Key Fitting on the Sides 






Shaft Driving 


— 
th Key. 


FIG. 5 1 


VARIOUS FORMS OF KEYS 


rather more expense than is generally 
deemed desirable for commercial pur- 
poses. 
Tue Lewis Key 
To avoid the uncertainty of the ordi- 


nary square or rectangular key, Wilfred 
Lewis some 20 the 


which is subject to 


years invented 


ago 


key shown in Fig. 4, 


USEFUL 


IDEAS 


compression only This excellent 


key, 


however, which is used extensively by at 


least one concern, on large engine shafts, 


etc., has the disadvantage of being ex 


pensive to ht 


~ Shaft Driving J 
a 


Key F itti: 


wg all Around 


Shaft Drivin 





FIG. 6 


Barth Key 


Tue Bartu Key 


A key which combines the reliabiilty 
of the Lewis key with the cheapness of 
the ordinary rectangular key was in- 


vented several years ago by Carl G. Barth. 


Ihis key, which is shown in Figs. 5 and 
6, is simply a rectangular key with one- 
half of both sides beveled off at 45 de- 
grees. The key need not fit tightly, as 





770 


4/ 


the pressure tends to drive it better into 
its seat. There is no tendency to tum 
it around, and there can never be any 
bending stress in it, only compression. 
As a feather key this key has been used 
in a great many cases to replace rect- 
angular feather keys which have given 
trouble, and it has always given excellent 
service. It has also been used to replace 
keys which were sheared off under heavy 
load, and in every instance has it given 
satisfaction 
Repairmen will profit by making a 
mental note of this key, as it surely will 
do away with key troubles; in my opinion 
it ceserves to be better known and more 
used than is the case at present. 
FREDERICK OYEN. 





A Broach for an Internal 


Ratchet Wheel 





Some time ago I broached out a large 
number of internal ratchet wheels like 
Fig. 1, and the way in which the V broach 
was machined may be of interest. 

A, Fig. 2, was first 
The straight 


The cast-steel body 
turned to the sizes shown. 











FIG. I. THE INTERNAL RATCHET WHEEI 


V portion was left at the larger end to 
maintain the correct size as the cutting 
portion wore or was ground down. Fif 
teen longitudinal grooves, corresponding 
to the 15 teeth on the wheel, were cut on 
the milling machine. Two sets of cuts 
were taken, one set on the taper portion 
and the other on the straight portion. 
Both sets were parallel to the face of the 
V broach, as shown by the dotted lines in 
Fig. 2. 

The piece was then transferred to the 
lathe and triple 73-inch lead threads, of 
the shape shown in Fig. 3, were cut upon 
it. Fig. 3 is an enlarged view of the part 
B of Fig. 2. The partial plan in Fig. 3 
represents the appearance of the teeth of 
the broach at this stage, the lines of shad 
ing showing the direction of the machin 
ing. It will be noted that this thread only 
gives relief to the extreme point C of the 
tooth. At the point D there is an unre- 
lieved width D E which would rub in use. 

lo relieve this portion the job was put 
in a relieving lathe, which was arranged 
so that the guide screw and the cam shaft, 
giving the reciprocating motion to the tool, 
could be driven direct by change gears 
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from the speed cone. This allowed the 
spindle and work to be stationary while 
the carriage traveled and the tool recip- 
rocated. The lathe spindle was held by a 
small block in the teeth of the front head- 
stock gear. The guide screw and cam 
shaft were geared together so as to give 
four reciprocations of the tool for one 
inch travel of the carriage. The tool, with 
cutting edges shaped like the ratchet tooth, 


L Work 


Lathe | 


Center 








| ~. 





FIG. 4. THE RELIEVING TOOL SHOWING ITS 
SETTING 


was used lying on its side, as in Fig. 4. 
relieved in turn by 
traveling the carriage along the work, in 


Each groove was 


a somewhat similar way to the operation 
of cutting a keyway in the lathe, except- 
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ing that the tool had a reciprocating m 
tion as well as a traversing motion, Tw 
sets of cuts, one on the straight and o1 
on the taper, were required as in millin 

The path of the tool while relieving t! 
teeth is shown at I, 2 and 3 in Fig. 
It will be seen that, owing to the positi 
of the tool point above the center line 
the lathe (Fig. 4), relief was given bx 
to the radial and to the inclined cutting 
edges of the drift. O. E. FourtHer. 
R——, England. 





The Inverted-V versus the Flat- 
bed Lathe — Multiplying 


Fractions 


I read, at page 532, your comments 
the English writer who objected to tl 
use of the inverted V as used on t 
American lathes. He certainly has 
down fine—reminds me of a dynamo ma 
who used to cut his voltmeter off the lit 
when the load went up to about 12,0 
amperes, in order to lighten the load. A: 
ordinary voltmeter has a resistance of 
about 74,000 ohms, that is, one of th 


550-volt kind. Since the amperes equal 
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8 volts divided by ohms, the current in this 
> eh | 550 ios 
2 &| -ase would be equal to ==, Figure 
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2 * ¢ ° 
e NeaTs v4 A machinist was turning up som: 





Plan 
1, , ] 
2h; 
‘Ts Ti8 3, 
Travel of Tool 
c : —s 
‘> _E w~ ; i™ ~ 
> ~ ~*~ ba = “<= 
SaaS Wie 28 
WO)" 
Se X-Y 


FIG. 3 PLAN OF THE TEETH AND THE CUTS 
TAKEN TO RELIEVE THEM 


rough iron bolts. and one of the rubber 
necks sat upon the lathe bed. The ma 
chinist(?) objected to this, not becaus« 
he was in his way, but because he was 
afraid it would spring the lathe bed and 
ruin his bolt. 

I recently asked a brother engineer if 
he could tell me the proper ratio of air 
pump displacement to cylinder volume for 
2 condensing engine. After due delibera 
tion he remarked that it would probably 
require a chemical analysis of the water 
used for making the steam, as some water 
had more non-condensable vapors in them 
than others. 

A few years ago one of our coming 
engineers, who was in his junior year at 
college, discovered that if an ordinary 
gas pipe was bored inside it would prob 
ably have less friction on the fluid passing 
through. Power, I believe it was, brought 
him back to earth by remarking that it 
would probably be cheaper to buy a % 
inch pipe than to bore out a ™%-inch one 

Mr. Sweet’s scheme for squaring num 
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s with a fraction attached is a good 
, and | have studied the thing quite a 
in the last week. For instance, I had 
amperes by 


I did the 


| called the 55 


‘asion to multiply 5500 
) volts, to reduce it to watts 
» mentally as follows 
both cases 5.5 and got 30.25. Since in 
e case | moved the decimal point three 
ces to the left and in the 550 I moved 
two places to the left, | then moved 
point in the answer five places to the 
ght and got 3,025,000 
Suppose you desire to square the diam 
r of 


ea with 


a 36-inch cylinder to compare its 
Call the 

the 0.6 from one 
We will then have 


another cylinder 
mber 3.6. Then take 
nd add to the other 


4.2, or 12.6. Now multiply the 0.6 in 
th numbers together, and get 0.36. 
\dd this to the 12.6, and we get 12.96 
Since the decimal point was moved in 


either case one place to the left, to make 
must be 
the 


the point 
the 


fraction out of it 


oved two places to right in 
nswer to get the correct answer, and we 


get 1296, the square of 36 


lo square 72, reduce it to 7.2. Then 
it simply becomes 7 X 7.4, or 518. Then 
add 0.2 X 0.2, or 0.04. Now 51.8+ 0.04 
becomes 51.84; then move the point two 
places to the right and the answer is 


5184. This seems like a long job, but it 
is a simple matter to do these mentally 
| have not tried any higher. 


EF. Lone. 


Ip to 090 
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Making Triple-thread Worms 


little had a large 


number of triple-thread worms to make 


Some time ago we 


for steering gears on motor-bus drives 
The worms were bored taper 1 in 8 and 
were about 2 inches long by 2.33 inches 
pitch diameter. Making them in the or 








FIG. I 
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FIG. 2 











FIG. 3 


THE REAMERS 


dinary way was too slow, so we started 
to think out special tools 

We first fitted a turret head on the 
lathe bed in place of the tailstock We 
tried several tools to cut the three threads 
at one and the same time, but did not 
meet with any large degree of success 
We then made a cast-iron fixture for the 
top portion of the compound rest, milled 


it the angle of the lead on the worm and 

















FIG. 4 


TITERS 


THE Ct 


AND 


M ANDREL 
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rm is shown in Fig 


circular f 


first chucked a bar about 24 


used the 
4. We 
gripping 
the 
end. We 
tool close to the chuck jaws We 
thread the full 


nches 


long, it in the three-jaw chuck 


and center in the turret on the othe 


recess tor the torm 


then sank a 
then 
roughed out the length by 
dropping gears out and turning’ the spindle 
one-third of a turn, and then geared again 


Of course this method is open to question, 


but as we only roughed the thread it did 
not enter our calculations The form tool 
was made to cut on two edges only, the 
front and one side, and was ground on 
small wheel shaped to suit. The rest was 
swung around 13 degrees, and the angle 
of tool was 26 degrees In this way we 
finished the bottom of the thread at the 
same time we roughed the thread 

It will be noticed that the center of the 
form tool was above the cutting edge so 
that we could have clearance, this being 
the reason why a large number of people 
fail when they use circular tools. We used 
a clamping bolt to hold the tool from turn 
ing in the holdei \fter roughing the 
thread we finished boring the taper hole 
\ roughing drill was run in; then the 
stepped reamer, Fig 1, was used lhe 
roughing reamer, Fig. 2, was then used, 
taking out the metal left by the stepped 
reamer [he center was then brought 
around and a finishing reamer was placed 
in the bore This was run up by hand, 
taking a few thousandths out of the bore 
A taper collar was placed on the reamer 
so that the machinist could not go too 
far The piece was parted off and the 
same process gone through until the bar 
was finished. The pieces were then placed 
on the taper mandrel, Fig. 5, a cut taken 
down the face, making the width cor 
rect. A nut and washer were then placed 


on the arbor and the blank forced up the 
was divided in 


taper. The driving plate 

three on the universal miller and drilled 
while on the dividing head. Three pins 
were then made to fit it and were left 
in position. The finishing form tool was 


then placed on the holder and a cut taken 
straight into the work, the tool cutting on 
both sides 

We 
one into the other, threading 
half. We did this so that we 
clearance for chips and not have to take 
The set of 
rk in quick time 

L. HANp, 


halve ® doweé led 
the 


could have 


made the tool in 


outside 


was all 


too light cuts tools 
well made and did the we 


England 





Making a Fine-tooth Hack-saw 
Blade 


| recently noticed an article, page 799, 
Vol. 30, Part hack 


saw blade with fine teeth, which reminded 
same thing 


1, about making a 


me of my of doing the 
I take a vise having smooth jaws and grip 


a piece of watch or clock spring, allowing 


way 


16 inch above the 


cold 


the edge to be about | 


vise jaws Then, taking a small 





“NJ 


chisel which is quite hard, I cut the teeth 
in the same manner in which a file cutter 
does his work. This leaves a nice sharp 
tooth which is considerably wider than 
the back of the blade. They are quick to 
make, rapid cutters, and will last about 
four times as long as anyone would ex- 


pect them to J. E. Ramopon. 





Jig for Drilling Oil Holes in 


Gas-engine Pistons 


Some of the late articles on tools for 
automobile parts put me in mind of an 
interesting job I once had. It was a drill 
jig for the four oil holes in the piston. 
The holes were supposed to be drilled 
into the lowest part of the ribbing, so the 
oil which was splashed up through the 
openings A A would drain down through 
them onto the wrist pin. The drawing is 
slightly out of scale in this respect, but 
will serve to show what was intended 

The method of working the jig was to 
put the piston into the jig body, put the 
bushing holder into the wrist-pin hole and 
the locating pin through the bushing hol- 
Two holes were 
The locating pin was then 


der into the jig body. 
then drilled. 
put through the hole on the other end of 
holder and the remaining 
The object of having 


the bushing 
two holes drilled 


Pp 
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A Steam-tight Piston Ring and 
the Method of Its Construction 


I wish to describe to the readers of the 
AMERICAN MACHINIST a packing ring the 
design and manufacture of which I was 
interested in a few years ago. This ring 
is the most efficient and theoretically the 
nearest to steam tight of any ring that 
has ever come under my observation. 

It is composed of two ‘rings, one in- 
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quired amount of spring; a_ half-row 
groove is made in both ends to enga 
with the pin in the outer ring, shown 
the left in Fig. 1. 

In working position 
placed together as at 


these rings 
Fig. 2, with 


joints, or splits, opposite each other. It 


will be seen that, if both rings fit 


grooves and the outer joint from a to } 
is a perfect fit, it is practically impossible 
for steam to get across the joint, because 
the inside ring bearing against the under 


LJ a FIG. 3. Expanding Mandrel for 
, Use in Facing Piston Rings. 
FIG. I The Outside Ring. FIG. 2. Both Rings. 
- a! 
SL “ 
. 
- FIG. 5 Flexible Holder FIG. 6 Chuck for Use in Turning Rings. 
for Piston Ring 
= GALLE 
bined ( 
FIG. 4 Grinding the Ring ns 
. 
into the Groove in thé Piston - “y 
FIG. 7 Chuck for Use in Boring Rings. 
\ STEAM-TIGHT PISTON RING AND THE METHOD OF ITS CONSTRUCTION 
side prevents steam from going in at the 
ey open part c of the joint and out the other 
at d. As there is no wear on the joint t 
> | & speak of, if the cylinder is bored reason 
=< — XJ ably straight, it will remain almost in 
Drill Bushir definitely in as good condition as when 
3 >| made 
[HE OPERATIONS OF MAKING THE OUTER 
\ 
RINGS 
Bus Holder 





JIG FOR DRILLING OIL HOLES IN GAS-ENGINE PISTONS 


two locating bushings for the pin was to 
avoid having the drill bushings cross each 
other. This would have meant a mean 
job for the toolmaker. The fact that the 
oil holes in the piston were at 45 degrees 
im every view made the job unique in 
many respects. G. R. RicHarps. 


side of or underneath the other. The 
outside ring is made with its inside and 
outside diameters concentric with each 
other, and split as at Fig. 1; the inside 
ring is bored eccentric and split straight 
across the thinner portion, a_ sufficient 
amount being removed to give it the re- 


[he first operation in making the out 
side rings was to place the casting in an 
ordinary lathe chuck, turn the outside and 
inside to rough sizes and cut them off to 
about 1/64 inch wider than desired when 


finished. They were then placed on the 


special chuck or expanding mandrel 
shown in Fig. 3, and each side faced 
smooth, leaving the ring 0.0005 inch 


wider than the groove in which it is to 
be used. . They were next ground into 
their respective grooves, the method em 
ployed being to mount the piston between 
centers in the lathe, remove the tool post 
and place on the rest a block of wood of 
suitable thickness to bring its upper sur- 
face about the hight of the lathe centers. 
The groove was supplied with oil and 
emery and the ring started into it, as 
shown in Fig. 4, the lathe being slowly 
revolved by hand until the ring was well 
into the groove, when the power was 
used and the ring ground to a suitable 
fit. By using a wide block on the rest, 
as many rings as there are grooves in 
the piston may be ground at the same 
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ime. If considerable care is exercised 
n making the rings and grooves, they 
may be made interchangeable; in this case, 

»wever, they were marked and used in 

1e grooves to which they were ground. 
Care should be used to remove all emery 
from the rings and pistons. This may 
be done most effectively with gasolene 
and an air blast. 

After grinding the rings, they were 
placed on a jig (not shown on drawing) 
and cut as at Fig. 1, this operation being 
done on the milling machine. The joint 

to b was then carefully fitted until it 
measured the same width as the other 
parts of the ring. A lap made of a 
thin strip of copper will be found useful 
in finishing this joint, it being placed in 
the joint and used as a file; as the inside 
and outside are finished afterward, the 
rounding of the edges need not be noticed. 

The rings were next placed in the con- 
trivance shown at Fig. 5, and the joint 
closed together by means of the thumb 
screw b, the flexibility of the band allow- 
ing the ring to assume its own shape 
when the joint is closed. While in this 
position the ring is put on the chuck, Fig. 
6, and clamped in place by means of the 
the 
the thumb screw b is then loosened, the 


screw and removable collar at end; 
band removed, and the outer diameter of 
the ring returned to size, after which it 
is removed and put into the chuck, Fig. 
7, and the inside bored out 
size. If it to have the rings 
more nearly perfect, the last two opera- 


true and to 
is desired 


tions may be repeated, turning and boring 
the ring twice after it is cut, thus giving 
it a practically cylindrical ¢hape when 
the joint is closed. 


MAKING THE INNER RINGS 


The inside rings are made in 
the that 
this is accomplished by 
eccentric the 


outside 


practically 


same manner, except they are 


made eccentric; 


making an ring of same 
diameter as the rings, 


same inside diameter as the out 


outside 
and the 
side of the inside rings, a shoulder being 
left on one edge of the inside to prevent 
the pressure of the cut from pushing the 
ring out of place while being turned. It 
is cut into at the thin part and enough 
removed to allow it to close together and 
grip the bull ring. This ring, or bushing, 
is marked at the heaviest part and placed 
in the chuck, Fig. 7. The inside rings are 
put inside of it with the split coinciding 
with the mark, fastened and turned out. 
When removed they are the same amount 
eccentric as the ring inside which they 
were bored. 


RESULT OF A YEAR’S TRIAL 


A 3-inch set of these rings was made 
up carefully and used a year in an en- 
gine that was run daily; then one cylin- 
der head was rémoved, the engine placed 
in proper position and the steam admitted. 
No leakage was found in the rings. The 
piston was then taken out and the rings 
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were found to be worn until the joint 
stood apart at c and d a sixteenth of an 


inch; on measuring across the joint at e 


with a micrometer, it was found to be 
the same width as at other parts of the 
ring. T. A. WATERS. 





Emergency Cotter Pins—Truing 
Up Rubber Rolls 





I am a regular subscriber to the AMERI- 
cAN MACHINIST and have frequently been 
helped out by ideas gleaned from your 
“Practical Letters.” 

Here is a wrinkle that might help some- 


— = 








AN EMERGENCY COTTER PIN 
On repair work and at times on 
spring cotter 


one. 
new work, I have wanted a 
pin and none was available 

of cold-rolled stock the size required, and 


Take a piece 


saw a slot in each end, depth and width 
in proportion to diameter; spread the 
ends with a chisel or wedge, and you 
have a pin that will stay in place, and can 
be driven out with little trouble. To cut 
the slots wide enough, assemble two or 
more hack-saw blades in the frame. The 
sketch shows the pin 

Some soft-rubber rollers were given m«¢ 
to true up the ends to a given length 
They were molded on centered shafts 
After trying several tool of different 
shapes, the foreman suggested the use 
of a side tool and some water. This gave 
eood results, cutting nice and clean 

W. ANSPAcI 


Improving the Draftsman’s Scale 


On page 637, Part 1 of current volume, 
I saw a suggestion for ving the 
handling of flat-sided drawing scales It 
seemed to me the writer took a lot of 
time and went to a good deal of un 


necessary trouble in gluing a wooden strip 
on the back of his scale 
I have had several scales, in 


. ‘ 
simp \ 


for 


fastening 


use 


over ten years, cured by 





IMPROVING DRAFTSMAN’S 


SCALE 


two upholsterer’s tacks an inch from each 
end, in the center of the flat side. This 
brings the edge down to the paper and 
allows the scale to be easily picked up. 

Two small holes are drilled in the scale 
to fit the shank of the tack and prevent 


splitting, the tack pushed through, the 
shank filed off and the job is done 
A. G. MATHER. 


Heat versus Chemical Analysis 


les on the above 


illustration 


the art 


After re 


subject, perhaps the 


iding 
following 


might shed some light on it. I am not 


a chemist, but a mechanical draftsman 


tefore a piece of work can be turned out 


with satisfaction, certain formulas 


should be followed and it should be known 


any 
what to put into the article 

Now my had great difficulty in 
making like 
used to make, so I bought special books 
it to the Depart 
their 


wite 


bread and biscuits mother 
cn bread making and se1 
ment of and 
pamphlet on bread 

Well, my followed 


plicitly, and the ingredients, after being 


Agriculture obtained 


wife directions ex 


properly weighed and mixed, did look 
nice. Complimentary remarks were ex- 
pressed about the chemist that made out 
the formula. But after the bread was 


taken from the oven, what a sight! One 


lot was hard and brittle, and another 
soft and spongy, while neither could be 
tsed. Failures were made continually 
until it was found that the heat was not 
right. 

Now from the above perhaps the 
chemist is all right, but tl fault is in 
the cooking “we 

[As is very forcibly illustrated in the 

bove a le I hemical analysis or 

physical position of steel amounts fo 
nothing unless the steel is properly heat 
treated The highest pri ed allov steels 
can be l 1 no bet th heap 
est grad bor el by vork 
in ant lening and drawing 

D.] 


Inspecting Tools with 
Indicator 


Mr. Boulet’s de 
method of 

eems to leave something for your readers 
The 


uuld show waviness or winding in 


scription, at page 53 
- ' 
ola testing a 


infer test, as he describes it 


there, wé 


t if the plate was uniformly 


the surta 


lowing, or a portion of a true concave 
sphere of very large radius, I think his 
test indicator would show the same read- 


the 
Also, if the base 


ing regardless of what part of sur- 
face it was applied to 
of his surface gage was hollowed out on 
the under side, as many of these bases are, 
the same thing would happen when the 
test indicator was applied to a truly spher- 
ical convex surface. 

The method of testing a tap or threaded 
plug, at the left side of Fig. 4, does not 
How does Mr. 


indicator to 


seem very clear to me 
Boulet get the feeler of his 
bear on an inclined surface of a V-thread 
with any degree of certainty when his 
surface-gage base is horizontal, and then 
make the transfer to the horizontal sur- 
face of a hight-gage jaw? 


WALTER GRIBBEN 
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Checking Drawings 


There is no task which the average 
draftsman dislikes more than checking, 
and certainly none which involves more 
responsibility or greater care 
\s a checker in the tool-designing depart 


ment of one of the largest factories in 


requires 


this country, a brief description of the 
methods I employ, and an outline of the 
system we enforce, may interest some of 
the readers of the AMERICAN MACHINIST. 


r ! | | 
| 
~ AST5— -—4} ad — 1835 ~ 
' 
FIG. I. CHECKER’S MARKS 


First, it should be stated that we manu- 
facture adding machines, and that our 
work has to be held down almost invari 
ably to one-thousandth part of an inch, or 
thereabouts. Before reaching the check 
ing department the drawings pass through 
the hands of the designer, detailer and 
tracer. The tracer turns the drawing and 
tracing over to the designer, who then 
gives it what is known as a first checking 
rhis consists of ascertaining whether the 
tracer has correctly copied the drawing, 


THkr FOLLOWING IS INTENDED AS AID AND 


AMERICAN MACHINIST 


cautious and spend too much time on 
checking, but our experience has proved 
that the time we lose in the drafting de- 
partment is paid for many times in the 
tool room, and that the system of double 
checking practically. eliminates numerical 
errors. 

| append a copy ef the checking instruc 
tions which are_issued to each tool de- 
signer when he “starts in.” 

C. F. HAINeEs. 





Does It Pay to Write ? 


Entropy’s letter on this subject, on 


page 562, together with the editorial 
of a few weeks ago, is liable to set one 
thinking. Does it pay to write? If so, 
int what way does it pay? Is the mone 
tary value placed on one’s letters the only 
return he gets? In the first place, it does 
pay. It pays in many ways, and the check 
is probably the least of them, although 
it is always generous in amount compared 
with ordinary standards 

To most of us, whose time is taken up 
with shop duties, the training secured by 
evident in 


writing our experiences its 


many directions. First, we train our 


hands to write what our minds tell us 


GuIDES IN CHECKING DRAWINGS AND SHOULD 


Be FOLLOWED AS CLOSELY AS PosSSIBLE THE EFFrortT BEING TO OBTAIN A 


THOROUGH AND SYSTEMATIC 


CHECK ON ALL DRAWINGS. 


l Know or find out definitely and accurately what the part or tool is desired to do 


What is wanted. 


proper allowances have been made 


the drawing for correctness of design. 
Suggestions for simplifying tools are invited. 


desired of it. 
3 Go over the drawing for correctness 


2 Check for interferences, that is, check 


of 
views are given, and no more. Be sure no_ figures 


the parts as they go together, and be sure 
for clearance and ease of operation. 


Go over 
See that the part or tool will do what is 


projections. See that all the necessary 
required by the shop are 


omitted. See that addition or subtraction is not necessary to obtain a figure 


required in making the part. 


4. Check all dimensions by scaling and when necessary by calculation. This includes 
checking total overall, and center to center dimensions by calculation from known 


data. 


». See that parts are specified of proper strength and material, that the correct finish 


is specified, that all the parts are called for and each is correctly dimensioned. 
6. See that standard machine parts and standard screws, bolts, nuts, etc., are used 


where possible. 


i Check pattern numbers and symbol numbers. See that the drawing conforms to the 


standard system in regard to size, style of heading, and general execution. 


o. = 


and a check of all dimensions, such figures 
being marked by a blue-pencil line being 
drawn through them, as at 4, Fig. 1. 
Errors are denoted by a red-pencil line. 
After any corrections have been made on 
the tracing, it is.turned over to the check 
ing department. Here all calculations are 
re-worked and every dimension proved, 
each figure being crossed, as in B, Fig. 2, 
the complete cross showing that the di- 
mension has received its first and second 
checking. The design is reconsidered and 
any suggestions to simplify it or improve 
the tool are dealt with 

The machine shop is also consulted to 
see that the jig or tool is adapted for the 
machine on which it is to be used. Should 
there be any castings to deal with, ease of 
molding is, of course, a factor. It is only 
when all these conditions have been met 
that the checker signs the drawing and it 
goes through 


It may seem to many that we are over 


PROCEDURE FOR CHECKING 


DRAWINGS. 


to; second, our minds receive special 
training in preparing thoughts in such a 
manner that they can be conveyed to 
others; third, our eyes are trained to see 
things that they would otherwise pass by. 

A man who writes has many things 
upon which his ‘thoughts are fixed at 


once. This broadens his mind. He sees 
more things, and each is seen in more 
ways than would be the case did he not 
He can talk better because of this 


What he 


reads is read, first, from the side of one 


write. 
training. He reads better. 
who is looking for information, then in a 
critical manner, turning over the subject 
and comparing the way in which he 
would have handled the matter, with the 
Does it pay? 


method used by the writer. 
Yes! 
he begins to write. 
Who but a writer can tell of the satis- 
faction of having the first articlé pub- 
Does he think of money value 
No! He has joined the ranks of 


A man immediately broadens when 


lished ? 
then ? 
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the literary man. He writes for the pres 


If he is a married man, look at the sati 
faction his wife can get out of this d 
tinction. Can you not hear her at 
weekly sewing circle rise on her tip-t 
and speak of him as an author? HH: 
ever, I haven't a wife, so ask Entropy) 
develop further this particular phase 
The editor gave facts relating to 
money value of such a hobby, for s1 
it is. What other values has it? 1 
satisfaction that one gets from havi 
his article criticized by one of the ok 
and more popular of the writers is w 
worth while. Joining a discussion amo 
the contributors is satisfaction  its¢ 
while having editorial mention in relati 
to some theory or article advanced is t] 
one’s ambitions. Again, t 


hight of 
check is salve when one gets bump: 
about by better inform 


writers, who delight in showing up on 


other and 


deficiencies. 

My chest increased some inches whe 
in looking over a European journal, I r: 
across an article of mine which had be« 
copied in full. I was then an internation 
writer; | had been promoted. 

Writing for the press often leads to tl 
offer of responsible positions from mei 
and concerns who are on the lookout f 
good material. It is a manner of adver 
tising that pays for itself. I have becony 
acquainted with many influential parties 
who would have been strangers to m 
had it not been for my _ proclivity for 
writing. Many words and I would als 
have been strangers had it not been fo 
this propensity. 

When dfscussing a subject we always 
look at it from both sides, pro and con 
disadvantages of 
writing for the press? When one writes 
an article, he sends it in, with some ap 


Then, what are the 


prehension that it will be like the cat and 
The receipt of the manu 
editor 


come back. 
script is acknowledged by the 
Then you wait and probably wait and 
wait a little longer. You begin to think 
that it must have been overlooked. Fever 
ishly you remove the wrapper each week 
from yyour copy and look with longing 
eyes, but not yet; you must wait another 
long week. Then, after you have about 
given up hope, or almost forgotten, for 
after the first few weeks of waiting you 
have contributed another article and hav: 
had the same experience over that, you 
open the paper in a normal frame of mind 
and, lo! here it is at last. You read it 
You wonder if it will get past the critics 
There's a theory there that someone is 
sure to land on. Probably, after all, no 
body will read it, so you will be safe 
Here's another chance for worry. The 
week goes by; the next issue is due; you 
get it and look for the results, but m 
mention is made of your article. The 
next and then the next issue come along 
In this one somebody begins to pick a few 
loose threads out of your article. You 
show some heat and write an answer 











not 
of 
Savi 
feel 
Hor 
you 
quit 
you 


resp 


lure 
Hav 
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the | 
for ' 
I ha 
here 
on € 
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you show your side 
vindi 
Well, 


is 1s satisfaction 


d uphold your theory; you are 


ted, and so it goes. Does it pay? 


Ss 


When 


robably 


you commenced writing, you 


Why 
of 
to 

not 


name 
not 
has 


used your own 
You 
the 


some 


ouldn’t you? are afraid 


hat you write; world got 


iow a genius day, so why 
ww? So you decide that everything that 
u write shall be proclaimed as yours 
id everybody shall know it 
You have been writing some little time 
nd not notice taken of 
uu. One day one of your shopmates 
tackles you on the subject of your last 


Probably 


an 


much has been 


irticle and you have to argue. 
he is one of those fellows with whom 
irgument always runs to hot words, fol- 


lowed by a frigid feeling. A few such 
encounters and you begin to say, Why 
ot confine my arguments to the pages 


of the particular paper in question and 
save my friends and avoid disagreeable 
pen name 


However, 


feelings? Then use a 
How nicely things run along. 
you do write on a subject that you feel 
quite proud over and using a pen name as 
you do you begin to feel that you ought 
to use your own name and get “the full 
-redit. You show this particular article 


to a particular friend and expect much 


you 


praise; he of course does not know who 
wrote it, and you are nearly swept off 
your feet by hearing him exclaim, “Some 
Does it pay to write? 
Dynami 


dub wrote that!” 


Write, and find out. 





Rig for Turning Automobile 
Pistons 


706, Vol. 30, Part 1, a cor- 


showed a set of jigs and fix- 


On page 
respondent 


A 

















FIG. 1 

RIG FOR TURNING 
tures for machining automobile pistons. 
Having had large experience in this class 
1f work, and constantly keeping twv or 
three lathes employed on similar pistons, 
[ have found that the method of turning 
the pistons described by Auto leaves room 
for several points of improvement, which 
[ have made. With the very simple rig 
here shown, I can now 20 minutes 
on each piston on the turning operation, 
truly a saving of about 33 per cent. and 
amounting to no small sum where large 
quantities are constantly going through 
the shops. 


Save 


Hiss iP el] 
! Jz ; {WWM aah 


Al 
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Auto makes two operations 
ing, boring the wrist-pin hole af 
ishing the bottom end; then the piston 


requires to be set again to finish the top 


end, as shown in Fig. 7, 06. This 


desirable feature, 


page 7 
and much 
Pis 


tons turned by the method here described 


is not a very 
loss of time takes place therefrom 
are finished complete at one operation, 
after which the 
Besides effecting a great economy in time, 


wrist-pin hole is bored 











“J 
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An Odd Broaching Rig 


and 
made and 
was 
discovered that the pawl X would not en- 
first 
from the 


\fter the dies had been finished 


several thousand parts, Fig. 1, 


japanned ready for assembling, it 


ter freely without 


into space our 


removing the coating of japan 
inner sides of S 


After trying to scrape them out by hand, 

















. we made the broaching fixtu ) i 
we get a far better job c ; . ; ig fixture shown in 
" : ° ‘ ‘igs. 2 an ; 
We first face and turn the pistons ot s —e 2 
the bottom, as shown dotted at 4, in 
Fig. 1. The piston is then located on the 
plug B, which fits on the lathe spindle, 
and is turned about 0.020 inch smaller in = r S =< 
diameter than the finished size of the —— cr 
piston. C is a malleable-iron driving ‘ 
block, also shown in Figs. 2, 3 and 4, J Ww 
tapped to receive the bolt D, which passes ~ 
through the lathe spindle, is screwed tight 
into C and slightly riveted over at the 
back, to prevent it from coming loose 
[he block C, shaped as shown, can pass 
between the wrist-pin lugs, inside the pis - ~ | ~ 
ten, when a quarter turn of the bolt will , Rey 
bring the two V’s cored in the bottom, oJ + es 
as shown, in a line with the two bosses . 
The bolt is then drawn up with a nut from FIG. I. PART TO BE BROACHED 
7 =] H \ 
F Dm Cc \ e 
ad = = 6 ; 
G heats 
Ss H ; td os 
vo. Cr 
fo J e i} A rc 
FIG. 2 
B 
D WwW e Cc 
_ : ' = 
F : 
H F 
A 
FIG. 3 
AN ODD BROACHING RIG 








F1G. 4 


FIG. 3 


TOMOBILE PISTONS 
the back, and you get a powerful drive 
on the two projecting bosses inside the 
which 
by boring out. 
much stronger and does not get sprung 
the of the piston 
uninterrupted surface 
straight across for the tool to finish at 
one operation. One thing is certain: 
once you turn pistons in the manner here 
described, you will not go back to the 
method described by Auto 


piston, have not been weakened 


Consequently the piston is 


distorted, so 
presents a clear, 


or top 


J. ARGYLE 
England 


In Figs. 2 and 3 A is a cast-iron plate 
having countersunk holes Af for attach 
ing to the work 
swiveling stud to which is fitted the shank 
the Che of the 
broach around its axis is limited roughly 
by the plates H H and 
laterally by the stop pin E. 
1 by 
for the reception of 


bench; B is a vertical 


of broach movement 


space between the 
[he plate F is fixed to four screws 
and has a 
the work H plates which re 
the the 
tipping of the work when the broach is 


recess WU 
HH 


in 


are 


tain work space G and resist 


forced through S They also guide the 

broach into S Ihe dotted lines at D 

show the lateral movement of the broach 
A. B. CHRISTMAN 





the Dominion 


months 


The customs revenue of 
of Canada ending 
August 1 shows an increase of $6,481,290 
last The total 
The collec 


for the six 


over the same time year. 
collections were $31,412,735 

$5,203,638, an in 
last 


tions for August were 


crease of $546.225 over August year 
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The Scleroscope 


We hope that no reader of the AMERI- 


CAN MacHINIsT will fail to read the first 


article of this issue, which describes an 
instrument of unus:1al interest and of 
large usefulness. Shop devices for meas- 
uring hardness have been suggested in 
considerable numbers, and some of them 
have been illustrated in our columns, but 
most of them have had two defects, or 
at least limitations, in that they have in- 
volved cutting the piece tested in a way 
that would be seriously objected to with 
most finished pieces, while none of them 
have attempted to test hardened steel. 
In those devices, for example, which have 
depended upon the work of a standard 
twist drill, the material tested must neces- 
sarily be sufficiently soft to be cut by the 
drill, and this at once rules out the test 
ing of hardened pieces. The fact that 
Mr. Shore’s instrument will test hardened 
pieces and determine if they are properly 
hardened, opens up at once a large field 
of usefulness for it in _ tool-maker’s 
work, while the fact that the pieces 
tested are not bruised or marked except 
by a microscopic indentation entirely re- 
moves the first objection to other tests. 

A very common and, indeed, natural 
objection to this instrument is based upon 
the impression that it is really a test of 
elasticity and not of hardness, but a little 
reflection will, we believe, dispel this im- 
pression. The only measure of elastic- 
ity that we know of is the relation 
between the stretch and the applied 
load, commonly called the modulus of 
elasticity. Now, it is a well known fact 
that the modulus of elasticity of the same 
piece of steel in the hardened and un 
hardened state is substantially the same, 
and if this instrument were a test of elas 
ticity, it should give the same reading for 
hardened as for unhardened steel. As a 
matter of fact, it gives very different 
readings—the figure for unhardened tool 
steel being quite uniformly about 30, while 
that for properly hardened tool steel is 
about 100 

If a steel spring be tested first in the 
annealed and then in the hardened state, 
the deflection under various loads will be 
found to be substantially the same up to 
the point where the soft spring begins to 
fail—that is to say, up to the limit of 
elasticity. The hardened spring will, of 
course, carry a much greater load with 
out failure, but that is the only effect of 
the hardening, so far as the relation of 
load and deflection is concerned—the elas 
ticity as measured in the only way known 
being the same for the material in both 
conditions. In its readings the instrument 
ignores the uniformity of elasticity and 
shows the difference in hardness, the 
readings being precisely in accordance 
with the known properties of the mate- 
rial 


There is, of course, another view of 
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elasticity by which that term is measured 
by the extent of deflection which a ma 
terial will stand before taking a perma 
nent set, but from this view also it woul 
appear that the instrument under discus 
sion indicates hardness and not elasticit) 
Looking at elasticity in this way it 
easy to find a sample of hard drawn bras 
which is more elastic, although softer 
than unhardened tool steel, and if such 
piece of spring brass and of unhardene 
steel be tested with the instrument the in 
dications are unfailingly in accordanc 
with the known hardness and inverse t 
the known elasticity. 

An even more striking case of the sam: 
kind is found in the comparison of steel 
in different conditions of temper and elas 
ticity. Thus soft steel, at which thé 
elastitity, according to the second idea 
of this property, is at its highest, 
will only indicate 40, and similarly, highly 
elastic cold-rolled, low-carbon steel will in 
dicate 38. Against these readings is that 
of 100 for tool steel hardened right out 
and very brittle. In all of these cases the 
readings are exactly as they should be for 
a hardness test while they are the opposite 
of what they should be for a test of 
elasticity? 

Still another indication that the instru 
ment shows hardness and not elasticity 
is found in the fact that the little hammer, 
small as it is, always leaves an indentation 
in the surface—an indentation that is 
easily discernable by the eye for soft ma 
terials and under a magnifier, even if the 
material is hardened steel. If the re 
bound were a measure of the elasticity, 
this is precisely what it must not do, 
since the most fundamental idea of elas- 
ticity is that it measures the tendency of 
the material tested to return to its original 
form, while on the other hand, most tests 
of hardness, like this one, involve cutting 
in some form, and this cutting is, in some 
way or other, made the measure of hard 
ness. 

From whatever standpoint the instru 
ment is viewed, the conclusion seems to 
be the same—that it is a real and prac- 
tically universal test of hardness. 





Free Engineering Library to 
Open Evenings 


The reference libraries of the Amer- 
ican Institute of Electrical Engineers, the 
\merican Society of Mechanical Engi- 
neers, and the American Institute of 
Mining Engineers, 29 West Thirty-ninth 
street, New York, will be open evenings 
until 9 o'clock on all week days except 
public holidays, and will be available to 
members of the above societies, engineers, 
and the public generally, subject to proper 
regulations. This will be welcome news 
to a great many who have occasion to 
consult a mechanical library and find the 
evenings the only possible time. 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment and the Progress of Design in This Department of Work 


THE LATEST INFORMATION 
Another Type of Spur-gear Hob- °° °f the machine, while Figs. 3 and 4 ection is continu vell as the index 








s j give details of the driving mechanism, ing. The feed gearing is shown at the 

bing Machine which is the novel feature of the machine. front of the machi the tripping and 

Che bevel pinion at the left. drives the quick-return mechanism is at the back, as 

Chis is a development of the Grant hob- large bevel gear; this in turn drives the seen in Fig. 2. The pilot wheels afford 

ting machine brought out in 1900 for cut- gear on the hobbing spindle, regardless of the means for setting ar cking the cut 

ting worm wheels; it retains the same :ts angular position. This allows it to ter head. The gong at the left rings at 

general ideas, with the addition of a swing for any lead of spiral gear wanted. the completion of the work, t Il the 
swiveling head for driving the hob at the Che gear blanks are mounted on the operator 

desired angle vertical spindle, which turns and feeds up This machine is built by the Grant-Lees 


Figs. 1 and 2 show the general appeat ward at the same time, so that the cutting Machine Company, Cleveland, Ohio 























FIG. I. FRONT VIEW OF GEAR HOBBING MACHINE FIG. 2 BACK VIEW SHOWING FEED TRIP 























FIG. 3 HOBBING PLAIN SPUR GEARS FIG. 4 SUPPORTING LIGHT GEARS 
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Heavy Motor-driven Press 


An illustration is given herewith of a very 
heavy press of great power with direct 
connected motor drive, typifying a tend 
ency toward individual motor drives for 
heavy This [ 
great number of sizes ranging in weight 
from 2000 to 110,000 pounds, the latter 
the machine illus 
trated, the Single-Pitman 
Straight-sided “Toledo” No. 593%; it 
built for making steel stampings for auto 
work, such as 


presses press is one of a 


the weight of 


known as 


being 


Was 


mobile and similar 
the flanges, and brake drums of quarter 


It has a capacity fo 


parts 
inch steel plate 
working cold-steel plate as 
inch in thickness The drawing and re 
ducing operations, where extremely heavy 


heavy as % 


plates are used in making stampings, are 
advantageously performed on this style of 


resorting to and re 


machine by cupping 
ducing dies constructed to suit the work, 
the us¢ of blank 


holders which are necessary and so com 


eliminating entirely 


monly used on the thinner gages of metal 
The press is also adapted to embossing 
and forming heavy plates where great 


power 1S required 

It differs from those formerly built in 
that it 
struction securely tongued or bolted to 


has a three-pieced frame con- 


gether, the bolts being of reamed fit. In 
this the 


addition to frame or housings 
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are reinforced with heavy steel rods 
shrunk into position, which pass up on the 
inside of the housings 

[he press is fitted with 


block clutch 


ing mechanism with gravity 


s 


three-engage 


ment with automatic releas 


‘ontrol, elim 














HEAVY MOTOR-DRIVEN PRESS 


inating entirely the use of springs for dis 
engaging the clutch, 
safety and more positive action 

Chis fitted wit 
stroke up to and including 24 


illustrated having i stroke of 14 


ng greater 


insur 


machine can be ha 
nches, the 


machine 
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Some of its other dimensions are 
weight as_ illus- 
trated, 110,000 pounds; diameter 
of large gear, 91 inches; bed, 38x38 
inches ; extreme hight over all, 196 inches; 
floor space occupied, 138 inches front to 
back, It is built 
by the Tool Com 


pany, of 


nches 
as follows: Complete 


about 


156 inches right to left. 
Toledo Machine 
Toledo, Ohio. 


and 





A 16-inch Shaper 


[he two half-tone illustrations, Figs. 1 
and 2, and the two line engravings, Figs 
3 and 4, which accompany this article, 
show a 16-inch shaper which has recently 
been placed on the market and which has 
The most 
bearing for the 
different 


features. 
striking of these is the 
ram. This is of an 

type from that which is commonly used 


several interesting 


entirely 
Two rectangular lugs, one on either side 
of the ram, project downward, at an angle 
with the horizontal, and enter V-shaped 
grooves in the top of the shaper pillar 
The ram is held in place in its bearings 
by means of caps. Fig. 1 shows this bear 
ing very plainly, and details of the V 
shaped groove in the top of the pillar are 
Che 


claimed for this construction are that the 


shown by Fig. 3 advantages 
ram is held in perfect alinement by means 
of the V that entirely 
eliminated, and that there is ample pro 
The ways are 


gibs are 


ways, 


vision for taking up wear 























REAR VIEW 


A I0O-INCH SHAPER 


FIG. 2 SIDE VIEW 
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oiled by means 
both ends of the 
vided with wipers 

Referring again to Fi 
feature is the gear box 
tor heavy duty All of 
steel, and are cut from the 
cutters used in making them 
the exact number of teeth which 
is to have. Figs. 3 and 4 show 
of this box, Fig , ing a 
Fig. 4 an end ' By 
changes of speed 

ruction is cle irly snown 

engravings. Ihe shaper is driven by a 4 
nch belt on a 12-inch driving pulley As 
ordinarily equipped, it is provided with 
a tight and loos 
can be belted directly from the n 
line shafting without 


er-shaft [his cor 


pulley, so that it 


of individual motor drivii 
the pulleys can be removed, the motor 
placed behind the base of the machi 
ind connections made between the mot 
and the driving shaft by means of gear 
or a silent chain 
Another featur f the 
table support 
Fig. 2. It is simple, effective, 
position, and needs no adjustment 
shaper is provided with a power feed 
both the up and down movements, 
mechanism: of which can be best seen in 
Fig. 2. This machine is manufactured 
the Mark Flather Planer Company 
Nashua, New Hampshir« 





Improved Sand-blast Nozzle 


[he improved sand-blast nozzle shown 
is designed to reduce as much as possibl 


the great wear on the itlet tube B 
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SH APER 





Combination Reversible Cutting- 


off and Side Tool Holder 


HOLDER 


rate Remove the 
tool post and drop the 
rf tl 


post in place the 


key marked a igh the 
with 
To 
from 
swing the holder on 
holder and with it 
use aSa 


rs, Svra use 


HE SHAPER GEAR BOX 
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Chucking Lathe threaded sleeve All spindles are pro- & Co., 2850-2852 Spring Grove avenue, 
vided with ball thrusts, are adjustable to Cincinnati, Ohio. 





any point along the rail, and may be set 
he lath hown herewith is intended as close as 4 inches center to center or : 
en el ' A Drill Press 


for doing the machine work on lots of as far apart as 72 inches 


the small brass or iron.castings that are The table is counterbalanced, is pro —— . 

usually done on much more expensive’ vided with six changes of screw feed, The illustration shows a 24 inch drill 
machin Any kind of a two-jawed automatic stops for gaging depth of holes, press with sliding head and universal 
geared or scroll chuck can be fitted to the ball thrusts on the ends of the feed table. The sliding head is raised and 


spindle, and if wanted a three-step cone screws and has quick return. The feed is lowered by crank and pinion working in a 
for a 2-inch belt or a two-step cone for a operated by a foot lever convenient to the rack set in the face of the column; it is 
3-inch belt can be furnished in place of operator. The countershaft complete is 





the four-step cone show: [he lathe is fitted to the housing of the machine. 
ordinarily furnished with a four-hole hand [his machine is built by M. L. Andrew 























CHUCKING LATHE \ DRILL PRESS 








turret, but either a fovr-hole or a six-hole 
automatic turret can be furnished if de 
sired. The headstock is cast solid with 
the bed, making a very rigid construction, 
and the bed is made in 314-, 4- or 5-foot 
lengths. The advantages claimed for this 
machine for doing this class of work are 
that it is simple, with no parts to get out 
of order, and the machine can be more 
quickly operated on light work than can 
the more complicated machines. It has 
been recently brought out by F. E. Wells 
& Son Company, Greenfield, Massa 


chusetts 





A Multiple Drill 


[he half-tone shows an eight-spindle 
multiple drill which is capable of drilling 
simultaneously eight 1%4-inch holes in 


1 


ste rhe spindles are driven from both 
ends of the machine by cone pulleys hav- 
ing rawhide pinions meshing into spur 
gcars mounted on the shaft carrying the 


bevel gears, which mesh with those on 














the spindles. Each spindle has 4 inches 
of vertical adjustment by means of a \ MULTIPLE DRILI 
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locked by a beveled gib with two tail 
nuts. 

At the lower end of the head is a pawl 
which engages in the rack, when raising 
the head, and holds it till the tail nuts 
are tightened. 

Above the quill the spindle is square 
and slides in a square hole in the bevel 
gear. The table tilts from horizontal to 
vertical and is provided with a positive 
bolt lock at horizontal, 45 degrees and 
vertical. It can be clamped at any other 
angle by means of the clamping bolt pro- 
vided 

The table is raised and lowered by rack 
and pinion connecting with worm wheel 
ind worm. The cones have four steps. 
[he back gears are engaged and disen 
gaged by a lever. The spindle has eight 
graduations of speed. The feed is by 
means of belt to the worm shaft, which 
connects to the spindle quill 

This drill press is built by The Rob 
ertson Manufacturing Company, Buffalo, 


New York. 





Power Bench Press 


In the work done in factories manufac- 


turing articles of light sheet metal and 
wire, it has been the method in the past, 
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it was found that during the latter part 
of the day the work was not as well done 
as during the first morning hours when 
the operator was fresh and strong 

To overcome this objection and many 
others that manufacturers complained of, 
the power bench press illustrated was 
designed and _ built [This press being 
cperated by power, delivers to the work 
the same uniform blow whenever used. 
It will also perform from -200 per cent. 
‘© 500 per cent. more work than a foot 
+} 


press, with much saving in wear and 


tear on the tools It has an eccentric 
adjustment in the connection to govern 
the position of the slide, and is provided 
with a combination stop clutch which is 
so arranged as to render a second revolu- 
*tion impossible without raising the foot 
his renders the feed of work by hand 
practically safe By throwing out the 
trip, wich is done by simply turning a 
screw, a continuous motion is obtained 
long as the treadle is held down 
[hese presses are made in three sizes, 
with or without table, and with the wheel 
on the back or side, by the Manville 
Brothers Company, 25 Benedict street, 


Waterbury, Connecticut 





Pipe Die Stock 





This die sto k has but one set of dies, 
edjustable from one inch to two inches, 
which can in an instant be set to any 


desired size within their range by simply 


shifting a plate on the stock This plate 
then firmly clamped by a thumb screw 
which cannot slip, and the stock is ready 


for use The stock is made of malleable 





























POWER BENCH PRESS 


znd is also being extensively done at 


resent, to do light stamping, piercing, 
forming, blanking and embossing with the 
id of the foot or | The blow 
delivered to the work with the aid of the 
human foot or hand is not constant in 


land press 


its power, causing irregularities in the 
article being worked. In some factories 
where women are employed doing em- 


bossing and forming work on foot presses, 





PIPE DIE STOCK 


chasers are used, which, instead of being 


forced back, are withdrawn as the pip 
is being threaded, thus cutting to a stand 
ard taper, which will make a tight joint 
The narrow chaser eliminates a_ large 
portion of the friction makes the 
stock extremely easy to operat Not 
enly can standard sized pipe be cut, but it 
the case of stret hed fitting a thread n 
be cut to make a pertect hit, aS any siz 
either over or under standard, within th 
range from one inch to two inches can 


be cut with this stock with no special at 
tachments. Each tooth of the chasers, 
as it starts on the pipe, cuts deeper than 
the one preceding it, thus distributing the 
strain equally on each tooth, while the 
last tooth makes a fine finishing cut, leav 


ing the thread smooth. This tool is man 
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ufactured by the Hoefer Manufacturing 


Company, Freeport, Illinois 





American Society of Mechanical 
Engineers’ Annual Meeting 


The fifty-fourth annual meeting of the 
American Society of Mechanical En 
gsineers will be held in the Engineering 
Societies building at 29 West Thirty 
ninth street, New York, December 3-t, 
1907. 

Symposiums on foundry practice, giving 
the experiences of prominent men in that 
} 


work, have been ariangzed Che specific 


heat of superheated steam will be taken 
up, a very important and exhaustive work 
by a professor of engineering at Cornell 
wil! be presented. The utilization of low 
grade fuels in gas producers, combustion 
control in gas engines, tests of producer 
gas engines, etc., will be given a session. 
Other live topics, such as industrial edu 
cation, power transmission by friction 
driving, cylinder port velocities, etc., will 
be discussed 

All of these subjects have been treated 
by prominent engineers of Europe and 
America, professors of our universities, 
and men eminent in the particular work 
of which they write 

The committee have on hand an in 
teresting excursion for Wednesday after 
noon and an address in the evening which 


will be especially enjoyable. 





The Technical Publicity 


Association 


The meeting of October 31 was devoted 
to the “Mailing List” in securing foreign 
business \ general discussion of the 
subject took place 


Personal 


Michael F. Campbell, for 22 years con 
tractor in the drop forging, press and au 
tomatic machine department of Sargent & 
Cc.. New Haven, Conn., has resigned his 
\. J. Strong, of the Niules-Bement 
Fond Company, has been appointed to 
look after the interests of the Pratt & 
Whitney Company in eastern Michigan, 
with offices at Detroit 

Frank J. Plummer, manager of C. B 
Rogers & Co. (American Wood Work 
ing Machinery Company), has recently 
resigned his position, after a continuous 
service of fifty years in the manufacture 
of wood-working machinery 

\. J. Ott, formerly with the Vonnegut 
Hardware Company, of Indianapolis, has 
been appointed agent for the Fitchburg 
Machine Works, Fitchburg, Mass., to 
look after the interests of the Lo-swing 
lathe in Illinois, Indiana and Wisconsin 
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Business Ite ns 


The plant of the Fulton Machine and Vise 
Company, Lowville, N. Y., which was re 
cently destroyed by fire, has been entirely 
rebuilt 

The Ferracute Machine Company, of 
Bridgeton, N. J., manufacturers of presses 
and dies for sheet metal work, made a ship 
ment of its presses last week to _ India, 
Austria, France and England 

The punch department of the Union Man 
ufacturing Company, New Britain, Conn., has 
been acquired by W. & B. Douglas, Middle 
town, Conn. The Union Manufacturing Com 
pany will devote its entire plant to the 
manufacture of lathe, planer and _ drill 
chucks 

The United States Government has placed 
an order with the Adjustable Collet Com- 
pany, Cleveland, O., for two portable auto- 
matic spring collet attachments, one for an 
R. K LeBiond Machine Tool Company's 
lathe, the other for Schumacher & Boye's 
lathe 





Trade Catalogs 





Scully Steel and Iron Company, Chicago, 
Ill November and December stock list. 

Zeh & Hahnemann, Newark, N. J. Catalog 
of power presses Illustrated, 36 pages, 6x9 
inches, paper 

Cutler-Hammer 
waukee, Wis 
nets. Illustrated, 30 pages, 5x8 inches, paper 


Cluteh Company, Mil 
Catalog describing lifting mag 


Economy 
ledo, Ohio 
cases, etc 
paper 


Drawing Table Company, To 
Catalog of drawing tables, filing 
Illustrated, 26 pages, 5x8 inches, 


The Robertson Manufacturing Company, 
Buffalo, N. Y Catalog of universal drills 
and rapid cut power saws. Illustrated, 12 
pages, 6x9 inches, paper. 

Prentiss Tool and Supply Company, 115 
Liberty street, New York. Folder describing 
Jersey City warehouse and giving directions 
how to reach same. 

The Skinner Chuck Company, New Britain, 
Conn. 1907 catalog and price list of chucks, 
drill press vises, face plate jaws, ete. I] 
lustrated, 40 pages, 4x7 inches, paper. 

Diamond Saw and Stamping Works, Buf 
falo, N. Y. Catalwg No. 13, describing Sterl 
ing hack saw blades and frames, power ma- 
chines, ete. 
paper 


Illustrated, 20 pages, 5x8 inches, 


The Hisey-Wolf Machine Company, Cin 
cinnati, Ohio. Catalog No. 6, illustrating 
and describing complete line of portable elec 
tric drills and grinders, wound for both di 
rect and alternating current 

The Bristol Company, Waterbury, Conn. 
Bulletin No. 61, 
meters. 


describing recording volt- 
Illustrated, 12 pages, 8x11 inches 
Bulletin No. 62, describing ammeters Illus- 
trated, 16 pages, 8x11 inches 

Electric Machinery Company, Minneapolts, 
Minn Bulletin No. 77, illustrating and 
describing direct current 
motors and generators. Bulletin No. 84 on 
1000-kilowatt and under revolving-field 
alternating-current generators. 


spherical type 


Allis-Chalmers Company, Milwaukee, Wis. 
Bulletin No. 1514, illustrating and describ 
ing type OB pneumatic governor 8 pages, 
8x10'% inches. Bulletin No. 1515 describing 
Type J emergency valve for straight air 
brake equipments Illustrated, 8 pages, 
8x10% inches 

The Electric Controller and Supply Com- 
pany, Cleveland, Ohio. Booklet entitled “You 
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Can Reduce Operating Costs,” which is the 
substance of a paper read before the Elec- 
trical Engineers of the Iron and Steel In- 
dustry at the Pittsburg meeting, October 10, 
1907. This ought to be of use to those in 
terested in electric motor drives 





Manufacturers 


E. E. Menees, Quitman, Ark., contemplates 
building a stave mill. 

The Carpenter Steel Works, Reading, Penn., 
is building a large addition. 

The Holland (Mich.) Furnace Company 
will double the capacity of its plant 





Want Advertisements 


Rate 25 cents a line for each insertion 
{bout siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addres#d to our 
care will be forwarded. Applicants may spe 
cify names to which their replies are not to 
he forwarded, but replies will not be re- 
turned. If: not forwarded, they will be de- 
stroyed without notice. No information given 
by us regarding any advertiser using bor 
number. Original letters of recommendation 
or other papers of value should not be in 
closed to unknown correspondents. Only 
hona fide advertisements inserted under this 
heading Vo advertising accepted from any 
agency, association or individual charaing a 
fee for “registration,” or a commission on 
wages of successful applicants for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St.. New York 

Caliper list free.E.G.Smith Co., Columbia, Pa. 

If you use small gears in large quantities, 
write Berry and Parker. Erie, Pa. 

PDra@fting done at reasonable rates. “J. W.,.” 
10 Magnolia Ave., Jersey City, N. J. 


Clockwork and clock-operated mechanisms. 
Larchmont Mfg. Co., Larchmont, N. Y. 

Experimental machinery, tools, model 
work, ete. E. A. Sheldon, New Britain, Conn. 

Will buy or pav royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 


Special machinery and manufacturing 
plants. Albert Pott, M. E., 23 Platt St., New 
York 

Licht, fine machinery to order: models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Contract machine work: tools and dies to 
order: complete modern equipment. North- 
western Machine Co., Detroit, Mich. 


Special machinery accurately built. Screw 
machine and turret lathe work _ solicited 
Robert J. Emory & Co., Newark, N. J. 

Special machines designed and built: du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 

The owner of patents on a_ high-class 
speedometer wonld like to correspond with 
firms in a position to manufacture and mar 
ket same. Box 588, AMERICAN MACHINIST. 

We contract to build special and automatic 
machinery and duplicate parts: we design 
and build automatic machinery, tools, figs 
and dies. The Wade Machine Co., 123 Oliver 
St.. Boston, Mass 

Mechanical engineer of year’s experience 
has several inventions of big value, but needs 
ahout $5000 to develop the devices: investor 
will undoubtedly reap big profits Box 592, 
AMERICAN MACHINIST. 


For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if it’s “right.” Roy Ma 
chinery Co., Minneapolis, Minn. 

A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. MACH. 

Machinery built to order and by contract: 
special parts made; gear cutting, automobile 
and pattern work. punch press and screw ma- 
chine work, tools, dies, ete. Blair Tool 


and Machine Works, West and Morris Sts., 
New York City. 
In evenings, invent for profit: waste of 
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money to engage non-mechanical patent a 
torney: no other attorney is member bot 
A: 8S. M. E., and A. I. E. E.; mail inventi: 
for free advice, ete. E. P. Thompson, M. | 
registered patent attorney, Suite 40, 39 Cor 
landt St., New York. 

Wanted—High-grade machine work, es} 
cially for screw machines and turret lathe 
We can refer to a very well known line 
high-grade tools now on the market to d 
monstrate that we are able to do the highe 
grade of interchangeable work. Box 38 
AMERICAN MACHINIST. 

Special machinery and duplicate machi 
parts built to order: tools, jigs and expe 
mental work; complete modern equipmcr 
MacCordy Mfg. <o., Amsterdam, N. Y. 

Arrange with 43s to do your manufacti 
ing: we are thoroughly equipped for 
classes of machine work, including screw m 
chines and punch parts, tools, jigs, ete. : 
design and build special and experimert 
machinery, also automobiles and marine gas 
lene engines. Forest City Specialty Manuf 
turing Co., of Rockford, Il. 


Situations Wanted 


Classification indicates present address 

advertiser, nothing else. 
COLORADO 

An experienced, result producing sal 
manager now satisfactorily employed excep 
as to location, solicits correspondence wilt! 
well organized Eastern manufacturing con 
pany making high-grade machinery that car 
offer responsible, executive position; is ex- 
perienced factory accountant, also has good 
working knowledge electricity, mechanics, and 
mining machinery; welcomes investigation 
record for intelligence, ability and integrity 
“A Box 483, AMERICAN MACHINIST. 


ILLINOIS 

Mechanical draftsman desires situation as 
salesman for machinery or tool house selling 
to shops, etc; now employed; references 
Box 603, AMERICAN MACHINIST. 

Situation wanted in or near Chicago by a 
man of good general and technical educz 
tion, 32 years old, now assistant superin 
tendent of a factory in Connecticut; has had 
considerable experience in the machine shop 
the drafting room, in handling men, and in 
organizing. Box 600, AMERICAN MACHINIST 


MASSACHUSETTS 
Young assistant superintendent wants po 
sition. Box 594, AMERICAN MACHINIST. 


Chief draftsman; nine years’ experience 
wishes change. Box 599, AMER. MACHINIST 


MICHIGAN 

General foreman wants position; 22 years 

experience on heaviest kind of engines, air 

compressors, hydraulic machines ; designer of 

special machinery, jigs and tools; familiar 

with the most modern methods; references 
Box 6138, AMERICAN MACHINIST. 


NEW JERSEY 
Experienced mechanical draftsman; age 
®8: technical graduate; wants to change 
position. Box 586, AMERICAN MACHINIST. 


Technical graduate; 30 years old, with ma 
chine shop experience wishes position as gen 
eral draftsman. Box 606, AMER. MACHINIST 

Mechanical draftsman; 25; wishes post. 
tion with advancement preferable; 5 years 
shop experience, 4 years as draftsman. Box 
5&7, AMERICAN MACHINIST. 

Graduate of technical institute with sev 
eral years’ experience in general factory en 
gineering, wishes situation in assisting ca 
pacity to head engineer. Box 607, Am. 


NEW YORK 

Mechanical draftsman wishes position, Ad 
dress Box 609, AMERICAN MACHINIST. 

Designer automatic machinery is open for 
engagement. Box 598, AMERICAN MACHINIST 

Machinist with general all around experi- 
ence, wishes position; age 20. Box 601, 
AMERICAN MACHINIST. 

Mechanical draftsman; 6 years’ practical 
experience wants position in New York or 
Connecticut. Box 612, AMERICAN MACHINIST 

Position desired as foreman by mechanic: 
17 years’ experience; thoroughly experienced 
in the general line of brass goods. Box 590, 
AMERICAN MACHINIST. 

Draftsman engineer; age 27; having 4 
years’ practical and 5 years’ drafting experi- 
ence, heavy and light machinery; designing, 
superintending; references. Box 604, AM. M 

Mechanical draftsman and designer; Aus 
trian: 27 years; technical graduate with 5 
years’ shop and drawing room experience; 
wants position; A-1 references. Box 589, 
AMERICAN MACHINIST 
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handling machinery, cross com 


experience desires position as assistant to 
master mechanic or superintendent 


‘ern in Cincinnati and surrounding territory : 

; salary or commis 
Mechanical and electrical engineer with ex 
steam, hydraulic and elec 


need of an able, energetic man with inventive 


AMERICAN MACHINIST. 


First-class draftsman with 


machinery wishes position 
large experience 


special, also general shop equipment, 


Help Wanted 


rtiser, nothing else. 


Danbury, Conn 


Superintendent 
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men, manufacturing hoisting engines and 
mine equipment; must be conversant with 
hoisting engines both geared and first mo 
tion, and must have the ability to success 
fully handle men together with a knowledge 
of the best methods of modern shop manage 
ment; give age, nationality and past experi 
ence together with salary expected, in ‘irst 
letter; fine opening for right man "i. | 

: a 

SOx 





597, AMERICAN MACHINIS1 
MASSACHUSETTS 


Gang foreman to take charge of planet 
department Box 614, AMERICAN MACHINIST 

Wanted—-First-class designer and drafts 
man for different classes of machinery; must 
be a good checker. able to take charge of 
three or four detailers, and also follow the 
work up in the shop; salary $90 per month; 
permanent position for the right man tox 
550, AMERICAN MACHINIST 


NEW TERSEY 
Territorial agents, on contract at liberal 
commission, to demonstrate in boiler plants 
a patented machine of recognized worth, 
selling at moderate price. For further par- 
ticulars apply, with reference, to Thomas 
Andrews Mfg. Co., Rockaway, N. J 


NEW YORK 


Mechanical engineer or general mechanical 
business man wanted as partner in prom 
inent foundry, engine, engineering company 
must invest. Box 23, AMER. MACHINIST 


Wanted—In the east a young man having 
a technical education and at least. three 
years’ practical experience in a good machine 
shop; some experience in selling would be an 
advantage; must be of good character and 
habits, straightforward in his dealings and 
ambitious to establish himself permanently 
no application will receive consideration un 
less by hand written letter giving age, full 
name and home address, present place of 
employment, details of school and shop ex 
perience; a reasonable salary, permanent 
position and good prospects for the right 
man All communications will be treated 
with strict confidence tox 508, AM. Macn 








PENNSYLVANIA 


Wanted—-Men to work on large forging 
dies; state experience and wages expected 
give references. Box 562, AMER. MACHINIS1 

Wanted— Mechanical draftsman, experience 
in paper mill machinery preferred; state age, 
experience, references and salary expected 
Downington Mfg. Company, East Downing 
town, Penn 

On account of increased business we are 
constantly in need of high-grade  plancr, 
lathe and boring mill hands; also competent 
erectors; no labor troubles The Blaisdell 
Machinery Co., Bradford, la 





Wanted—Superintendent for strictly high 
grade small parts manufacturing plant al 
plicants must be familiar with fine, Intricate 
sub-press punches and dies, also special fix 
tures and tools for automatic screw and dril 
press operations; work is extremely accurate ; 
must be a good manager of help and able to 
get the best service out of men; excellent 
opportunity for the right man; prefer mar 
inder 40 years of age; in replying give past 
experience tox ODT AMERICAN MACHINIS1 


WISCONSIN 


Wanted Designer for small ind mediugn 
size gas and gasolene engines one able to 
do independent designing and having special 
talent desired Address with full informa 
tion, Box 569, AMERICAN MACHINIST 

Wanted——-A working foreman for an engine 
erecting shop slide valve link motion en 
gines: one experienced in windlass and der 





rick engines preferred in answering state 
Wages expected and references Apply X 
\ Z.."" AMERICAN MACHINIS' 

For Sale Foundry wood and iron ma 
chine shop Box 74, Albion, N 

For Sale-—Streit pulley lathe 30” new 
price $500 The Kern Machine Tool ¢ 


Cincinnati, O 

For Sale—1 Barnes upright drill; 1 
Garvin No.’ 3 hand feed milling machine 

’.. Wales, Keene, N. H 

Brass foundry; good paying business; ex 
lent opportunity price reasonable Box 
AMERICAN MACHINIST 

For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O 

For Sale—Brown & Sharpe No. 12 milling 
machine new, just as received from factory 











never been unboxed Box 608 Am. Macnu 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma 
chinist: good as new cost $50; will sell fo 
$15. Address > a tox 425, Chicago 

For Sale—Cyclopedia for modern shop prac 
tice, four volumes ound in green morocet 
leather. Practically new cost $18: will sell 
for $86 Address I N. 0 Box 425, Chi 
eago, Ill 

For Sale S60 000.00 worth of second hand 
machinery, consisting of lathes, drill and 


punch presses, milling machines, automatic 
and hand screw machines and special ma 
chinery; call or address Pope Manufactur 
ing Co Westfield, Mass 
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Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Coppeaees Co., Niagara Falls, 


Cortland Cor. Wheel Co., Cort- 
land, N. Y. 

Monarch Emery & Cor. Wheel 
Co., Camden, N. J. 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike. N. H. 

Safety Kmery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., 
Mass. 


Westfield, 


Aftercoolers, Air 
Ingersoll-Rand Co., 
Air Lifts 

Ingersoll-Rand Co., 


New York. 


New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 
Barnes Co., W. 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Walker, N. U., Boston, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Butterfield & Co., Derby Line, Vt. 
Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


F. & John, Rock- 





Arbors —Continued. 

Cochrane-Bly Co., Rochester, N. ¥ 

Morse Twist Drill & Machine Co. 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. ¥ 

Skinner Chuck Co., New Britain 


Conn. 

Union Twist Drill Co., Athol 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 


Seaver, John W., Cleveland, O. 


Balancing Ways 

Bowsher Co., N. P., 
Ind. 

Ralls, Steel 


‘randard Roller 
Vhiladelphia, Pa 


South Bend, 


Beariug Co., 


Narrels, Steel 

‘leveland Wire Spring Co., Cleve- 
land, O. 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, Ohio. 

Lyon Metallic 
ll 


Mfg. Co., Aurora, 


Sarrels, Tumbling 


Toahe 


Machine & Stamping Co., 
Cleveland. O. 

tars, Boring 

teaman & Smith Co., Prov., R. I. 

MNeveland Twist Drill Co., Cleve- 
land, O. 

Mimes Engineering Works, Chas. 
F., Chicago, III. 





Bars, Boring —Continued. 


Mathews, Hugh, Kansas City, Mo 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 
flyatt Roller Bearing Co.. Har- 
rison, N. J. 
Standard Roller Bearing Co., 


Philadelphia, Pa. 
Bearings, Metal 
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Philadelphia, Pa. 


Smeliinzg Co., 
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“ling-Surface Mfg. Co., Buffalo, 
N. Y 
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York. 

Shultz Belting Co., St. Louis, Mo. 

Relt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

felt Shifters 


The L. & D. Co., 


E., Phila., Pa. 
Chas. A., New 


Boston, Mass. 
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& En- 
Mass. 
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Watson-Stillman Co., New York. 
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Prentiss Tool & Supply Co., New 
York. 
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delphia, Pa. 
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Co., Worcester, Mass. 
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Boynton & Plummer, Worcester, 
Mass. 

Long & Allstatter Co., Hamilton 
Mhio. 
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Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Rending Tools, Hand 
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Dyson & Sons, Jos., Cleveland, O. 
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Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 





Ohio. 


Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O. 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Brazing and Tempering 


Powders 


Phillips-Lafitte Co., Philadel., Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 

National Machinery Co., Tiffin, O. 


Niles-Bement-Pond Co., New York. 


Prentiss Too! & Supply Co., New 
York. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Cht- 
cago, Ill 

Hammacher, Schlemmer & Co. 
New York. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

st Co., J. T., Providence, 

Starrett Co. L. S.. Athol, Mass. 





Clark Cast Steel Cement Co 


Shelton, Conn. 


Centering Machines 


Hendey Mach. Co., Torrington 
Conn. 

Hill, Clarke & Co., Inc., Boston | 
ass. | 

Manning, Maxwell & Moore, Inc.., 
New York 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 

oy Too! & Supply Co., New 
York. 

Whiton Mach. Co. D. E., New 
London, Conn 

Centers, Planer 

Bartlett. E. E., Boston, Mass 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford | 
Conn. | 

Woodward & Powell Planer Co 


Worcester, Mass 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. | 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Link-Belt Co., Philadelphia. Pa.| 

Morse Chain Co., Ithaca, N. Y 

Whitney Mfg. Co., Hartford, Ct | 

Chisels, Cold 

Hammacher. Schlemmer & Co. 


New York. 
Whitman & Barnes Mfg. Co., 
cago, Ill. 


Chi- 





Bartlett, E. E., Boston, Mass. 

Niles Bement-Pond Co., New York 

Skinner Chuck Co., New Britain, 
Conn 

Westcott Chuck Co., 


Chucks, Split 


Oneida, N.Y 


Hardinge Bros., Chicago, Ul. 

Rivett Lathe Mfg. Co., Boston 
Mass. 

Westcott Chuck Co., Oneida, N.Y 


Circuit Breakers 


Crocker Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O 
General Electric Co., 
Western Electric Co., 
Westinghouse Electric 


New York. 
Chicago, Ill 
& Mfg. Co., 


Pittsburg, Pa 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S.. Athol, Mass 

Tudor Mfg. Co., Taunton, Mass 

Williams & Co., J. H., Brooklyn 
N. ¥ 


Clutches, Friction 


Caldwell, Son & Vo., H. W., 
cago, Iil. 

Cowanesque Valley 
Cowanesque, Pa. 

Eastern Machinery Co., 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart 


ford, Conn. 
Link-Belt Co., Philadelphia, I'a 


Chi 
Iron Wks 


New Ha 
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Clatches, Friction — Cont. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 

Electric Cortroller & Supply Co., 
Cleveland, O. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 

Coils 


Standard Welding Co., Cleveland, 
Ohio. 


Collets 
Spring 


Adjustable 
Ohio. 


and Attachments, 


Coliet Co., Cleveland, 
Compound, Core 
Obermayer Co., 8S. 
Paxson Co., J. W., 


Cincinnati, oO. 
Phila., Pa. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Clayton Air Compressor 
New York. 

om & Co. Mfg. Co., St. 


Works, 
Louis, 


General P neumatic Tool Co., Mon- 


tour Falls, ! » 
Independent Pnev. Tool Co., Chi- 
cago, 
Ingersoll-Rand Co., New York. 
Sampson & Co., Geo. H., Boston, 


Mass. 
Spacke Machine Co, F. W., In- 
dianapolis, Ind. 


Compressors, Gas 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Conduit, Interior 

Sprague Evectric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., New- 


ton Centre, Mass. 
Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 
Blanchard Mach. C 

Mass. 

Brunswick Refrigerating Co., New 

Brunswick, N. J. 

Cell Drier Machine Co., 

Mass. 
Manville 

Conn. 
Turner Mach. Co., 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Cossioes - Wheeler Co., Ampere, 


o., Cambridge, 


Taunton, 


Bros. Co., Waterbury, 


Danbury, Ct. 
Starters, 


Electric Controller & Supply Co., 


Cleveland, O. 
General Electric Co., New York 


Westinghouse Electric & Mfg. Co.., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa 
Coping Machines 

mar & Allstatter Co., Hamilton, 


Niles- Dement- Pond Co., New York. 


Corundum 


See Grinding Wheels. 


Cotters 
Atpomtabte Collet Co., Cleveland 


Clevelaad Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist ore S Mach. Co., 
New Bedford, 

Standard Tool ‘Gon “Cleveland, oO. 

Whitmar & Barnes Mfg. Co., Chi- 
cago, Ill 





Counterbores 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co.. 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn 


Countershafts 


Almond Mfg. Co.. 
lyn, N. Y. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


T. R., Brook- 


Evans Friction Cone Co., Newton 
Centre, Mass. 
LeBlond Mach. Tool Co., R. K., 


Cincinnati, O. 


Manning, oe & Moore, Inc., 
New York 

Mossberg Wrench Co., Central 
Falls, R. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 


Evans Friction Cone Co., Newton 
Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
lyn. N. Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Davis Machine Co, W. P., 
Rochester, N. 

—— Comtroller & Supply Co., 


Cleveland, O. 

Link-Belt Co Philadelphia, Pa 

Manning, Maxwell & Moore, Inc., 
New York. 

Nicholson & Co., W. H., Wilkes- 
Rarre, Pa. 


Niles-Bement-Pond Co., New York. 
I'atterson. Gottfried & Hunter, 
Ltd., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Ve 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B.. Cham- 
bersburg, Pa. 

Crane Pullers 

Walker, N. U., Boston, Mass. 

Cranes 

Box & Co., Alfred. Phila., Pa. 


Brown Hoisting Mach. Co., Cleve- 
land. O. 

Case Mfg. Co., Columbus, O. 

Chicago seems Tool Co., Chi- 


eago. Ill. 
S og Crane & Car Co., Wick- 
liffe 3 


es Forgings Co.. 


curtis & Co. Mfg. Co., 
N 


Oakmont, 
St. Louis, 


Franklin Portable Crane & Hoist 
Co., Franklin. Pa 

General Pneumatic Tool Co., Mon- 
tour Falls. N. Y. 

Manning, Maxwell & Moore, 
New York. 

Maris Bros.. Philadelphia, Pa. 

Moore Co., Franklin. Winsted, Ct. 

Nicholls, Wm. S.. New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co.. S.. Cincinnati. O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co.. Wm., Phila- 
delphia, Pa. 

United Enyineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 


Inc., 


Inc., 





Crank Pin Turning Machines 
Manning, Maxwell & Moore, Inc., 


New York. 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa 
Crank Shafts 
So. Bethle- 


Bethlehem Steel Co. 

hem, P. 

Standard ‘Connecting Rod Co., 
a 


Beaver Falls, : 

Tindel-Morris Co., Eddystone, Pa 

Crucibles 

Dixon Crucible Co., 
sey City, N. J. 

Obermayer Co., 8., Cincinnati, | 


Joseph, Jer- 


Crusbers 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York 

Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., 8., Cinganati, oO 
Taxson Co., . Ww. Phila., Pa 
Stev_ns, bk. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
oy & Co., Chas. H., Chicago 


Lunkenheimer Co., Cincinnati, O 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Ciucinnati, O 
Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Baldwin Steel Co., New York. 

Becker-Braipard Mliling Machine 
Co., Hyde Park. Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, 

Hardinge Bros., Chicago, Il. 

Harrison & Knight Mfg. Co., New- 


ark, N. J. 

—" M'lling Mach. Co., Rock- 
or 

Morse Twist Drill & Mach. Co. 
New Bedford. Mass. 

Nash Company, Geo., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Dril' Co., Athol, 


Mass. 
Ward & Son, Edgar T., Boston, 


Mass. 
Whitney Mfg. Co., Hartford, Ct 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ili. 
Co., Provi- 


Brown & 7 ha Mfg. 


dence, R. 
Davis Machine oe Ww. _ 
Clarke & Co., 


Rochester, N. 
Mass. 
Hurlbut-Rogers Mach. Co., South 


Hill, Boston 
Sudbury. Mass. 


Inc., 


Manning, Maxwell & Moore, Inc., 
New York. 
Newton Mach. Too. Wks., Phila 
delphia, 
a & "Whitney Co., Hartford 
Prentiss Tool & Supply Co., New 
k 


——5 Axgust, Dusseldorf, Ger- 
ma 

Tindel-Morris Co., Fddystone, Ia. 

Vandyck Charchil' Co., New York. 


Cuatting-off Tools 


Armstrong Bros Tool Co., Chi- 
cago, 


Ill 
Billings & Spencer Co., Hartford, 


onn. 

Cleveland Twist Dr'l! Co., Cleve- 
land, Ohio. 

Fitchburg Machine “Works, Fitch- 
burg, Mass. 

9. K. Tool Holder Co., Shelton, 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Too] & Mfg. Co., Spring- 
field, O. 





Diamond Tools 


American Emery Whee" Co 
idence, R. 

Bridgeport Safety Emery Wheet 
Co., Bridgeport, Conn. 

Dickinson, hos. L., New York 

Safety Emery Wheel Co., Spring 
field, 


Dies, Sheet Metal 


American Tube & Stamping Co. 
Bridgeport, Conn 

Bliss Co., E. W., Brook 

Ferracute Mach. Co., 


+ TOV 


RY n, 


N. J. 

Globe Machine & Stamping Co., 
Cleveland, Ohio. 
Manville Bros. Co., Waterbury 

Conn. 


Dies, Sub-Press 


Sloan & Chace Mfg. Co., Newark 
N. J. 

Waltham Machine Works, Wa! 

tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Foote-Burt Co., Cleveland, O. 

Geometric Tool Co., New Haven, 
Conn. 

{deal Opening Die Co., New York 


Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philade} 


phia, Pa. 
Economy Drawing Table Co., To 
ledo, O. 
Mittineague Paper Co., Mittin 
eague, Mass. 


Drawing Materials 

Alteneder & Son, Theo., Philade! 
phia, Pa. 

Mittineague Mittin 
eague, Mass. 

Smith, M. A., 

Technical Supply Co., 
Aa. 


Paper Co., 


Providence, R. | 
Scranton, 


Drafting Machines 


Universal Drafting Mach. Co., 


satan 
Drilling Machines, Bench 
American Watch Tool Co., Wal 


tham, Mass. 
Barnes Co., W. F. & John, Rock 


ford, Ill. : 

Boynton & Plummer, Worcester, 
Mass 

Goodell Pratt Co., Greenfield, 
Mass. ‘ 

Ingersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester 
Mass. 


Slate Machine Co., Dwight, Hart 
ford, Conn. 


Sloan & Chace Mfg. Co., Newark, 
NR. JZ. 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O 


Bickford Drill & Tool Co., Cin 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 


The, Cleveland, O 


Foote-Burt Co., 
New York. 


Ingersoll-Rand Co., 


Manning. Maxwell & Moore, Inc. 
New York. ss ss 
Niles-Bement-Pond Co., New York 
Prentice Bros. Co., Worcester, 

Mass. 
Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi 
cago, ‘ 
Clark, Jr. Elec. Co., Inc., Jas., 


Louisville, Ky. 
Independent Pneumatic Tool Co 
Chicago, 


Drilling Machines, Multiple 
Spindle 


American Tool Wks., Co., Cin., O 
Andrews & Co., M. L., Cincinnati. 
Ohio. 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
She Woodruff Patent System of Keying 

















The New Model. 














The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Drilling Machines, Multiple | Drilling Machines, Upright | Drills, Rock Sagtneess, Seshautent and 

Spindle a ae —Continued. Ingersoll-Rand Co., New York. : Electr — . 

Baker Bros., Toledo, Henry & Wright Mfg. Co., Hart- | Northern Electrical Mfg. Co.,/| ¢ voriens Wheeler Co., Ampere 
3 ‘o., B. F. ford, Conn. Madison, Wis. N. J. 
—— on” 2 e. "Rockford, 10. Hill, Clarke & Co., Inc., Boston, Jackson, Henry Docker, Bosto: 

zoe — « Oe Mass. Drill Speeder Mass. ; eshete. 3 y 

: ’ s _| Hoefer Mfg. Co., Freeport, Ill. Graham Mfg. Co., Providence,| Manahan, J. Arc , New Yor! 
a —_ weet Co, Spetg Kern Machine Tool Co., Cincin- R. I. Merritt, Jos., Hartford, Conn. 
Bickford Drill & Tool Co., Cin- nati, O. Drying Apparatus Seaver, John W., Cleveland, 0 
cinnati, O Knight Machry. Co., w. B., St. y Busines, Gas ané Gasolene 
Flather | Planer Co Mark Louis, Mo. American Blower Co., Detroit, » 4 . 

Nashua. N. H 7 *| Manning, Maxwell & Moore, Inc., Mich. - é ©. te tn Automatic Mach. Co., Bridgepo 
Raheem. > i a) New York. Sturtevant Co., B. F., Hyde Park, onn. é : 
—" — 2 Cees Marshall & Huschart Machry. Co., Mass. cae ee Motor Co., New 
*osdick Chicago, Ill. : _N. J. 
ee et Be - O. McCabe. J. RE iNew dork _ crac cea Ciba da a Machinery Co., Bra 

~ 30 . ae Mechanics Machine 0., ock- urke Electric Co., Brie, . ’ ’ . : 
“Tiihnbe re anaes ——g Tee C & C Electric Co. New York.| Grant Mfg. & Mach. Co., Bridg 
Henry & Wright Mfg. Co., Hart-| Morse 7s etl & Mach. Co Crocker - Wheeler Co. Ampere./ port, ©ont: wer Co. Lansinc 
ford, Conn. New Bedford, Mass. JN. J. . ¥ AN i -» li y 
Ne ok . x ’ lew General Electric Co., New York. fich ‘ 
——— a he Sie Se ~~ nin gaanalmapaans Jantz & Leist Elec. Co., Cin., O. Struthers-Wells Co., Warren, P 
Manning, Maxwell & Moore, Inc., sarenceengggy Be Co. ow some. Seemany, See. Mfg. Co., Madi- Engines, Motor 

lew York *atterson, ottfriec unter, ’ 8. . — 
Marshall & Huschart Machry. Co. Ltd., New York. Ridgway Dynamo & Engine Co., a ae B.S, Sore 

Chicago, III Prentice Bros. Co., Worcester, Ridgway, Pa. olds ‘cas eee Go. Sanetes 
McCabe J J i New York Mass. Roth ~~ & co. ua, a. - w ~” 
lewton Mach. T orl Prentiss Tool & Supply Co., New | Sprague Electric Co, New Yor 7 
we hy nan PO ‘ Sturtevant Co, B. F Hyde Park | Remington OM Engine Co, Stas 

‘ -Pond Co., New Y Sellers & Co., Inc.. Wm., Phila-| | Mass. 

Mass. A nthe ’| Sibley Machine Too! Co., South | Western Electric Co., Chicago,| po nington Oil Engine Co., Stan 
‘ iss T Ss ‘o., N bend, Ind. Til. ; ° ’ 
—— Tool & Supply Co., New Slate Machine Co., Dwight, Hart- | Westinghouse Elec. & Mfg. Co. ford, Conn 
Sellers & Co., Inc... Wm., Phila- ford, Conn. Pittsburg, Pa. Engines, Steam 
PR nen me Re oe Data. | Sloan : Chace Mfg. Co., Newark, | piectrical Supplies Aspertenn Blower Co., Detroit, 
8 Pt *hine Co., wight, . SN. ode . s . 

— ay Co wight, Hart Taylor & Fenn Co., Hartford, | Clark, Jr., Elec. Co., Inc., James, Rid oar Dynamo & Engine Co 
Taylor & Fenn Co., Hartford, Ct.| — Conn Lesleville, Ky. Ridgway, Pa. 

oi 7 ' ~™| Vandyck Churchill Co. New York. | Crocker - Wheeler Co., Ampere | struthers Wells Co., Warren, Pa 
Drilling Machines, Port-| Wells Bros. Co., Greenfield, Mass N. J. Sturtevant Co., B. F., Hyde Park 

able Whitney Mfg. Co., Hartford, Ct. a. ~ 2 we & Supply Co., Mass. ech Mitta ° 
‘ine Y : Wiley & Russell Mfg. Co., Green- eveland, QO. : 

Clark, Jr. Elec. Co. Inc, Jaines,| _ field, Mass. General Electric Co. New York.| Engraving Machinery 

Louisville, Ky. Wormer Mchry. Co., C. C., De- | Jantz « —_ _. Co. Ca, by Gorton Mach. Co., Geo., Racine, 
Coates Clipper Mfg. Co., Worces- troit, Mich. — © ec. &- CO0., Mad! Wis. 

Eisey-Welt Mach Co.. Cin.. O Drills, Center Roth eres. & Co., Cotenge. ' Exhaust Heads 

, nd Co.. New York. Cleveland Twist Drill Co., Cleve- | Sprague Elec. Co., New York. s , ‘eo B. PF. > 

Ingersoll-Rand Co., New York. Triumph Electrie Co., Cincin., O. oggevenmt Co., B. F., Hyde Park, 


Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. ‘lool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
einnati, O. 

Dreses Mach. Tool Co., Cin., O. 


Fitchburg Machine Works, Fitch- 


burg, Mass. 
Foote-Burt 


Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 


Marshall & Huschart Machry. Co., 


Chicago. Ill. 
McCabe, J. J., New York. 


Morris Foundry Co., Jno. B., Cin- 


einnati, Ohio. 

Mueller Mach. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., ~ Ge Oe 
troit, Mich. 

Drilling Machines, Turret 

Manning, Maxwell & Moore, Inc., 
New York. 


Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


Tool Wks. Co., Cin., O. 
Toledo, O. 


American 
Baker Bros., 


Barnes Co., B. F., Rockford, Ili. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. 1. 

Boynton & Plummer, Worcester 
Mass. 

Cincinnati Mach. Tool Co., Cin- 


cinnati, O. 


Cincinnati .Pulley Machry. Co., 
Cincinnati, Ohio. 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 


Davis Machine Co., Ww. ia 
Rochester, N. Y. 

Fosdick Mach. ‘iool Co., Cin., O. 

Foote-Burt Co., Cleveland, 0. 

Gould & Eberhardt, Newark, N. J. 

Harrington, “en Co., Edwin, 

> 

‘a. 


Philadelphia, 








| 


land, Ohio 
Morse Twist ‘Drill & Machine Co 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford 
Conn. 
Slocomb Co., J. T., Prov., R. I. 
Standard Tool Co., Cleveland, O. 


Drills, Hand 

Cincinnati Electrical Tool Co 
Cincinnati, O. 

Clark, Jr., Blec. Co., Inc., James, 


Ky. 
Mfg. 


Louisville, 
Coates Clipper 
ter, Mass. 
Hisey-Wolf Mach. 
Ingersoll-Rand Co., 


Co., Worces- 


Co., Cincin., O 
New York. 


Niles-Bement-Pond Co., New York 

U. S. Electrical Tool Co., Cin- 
cinnati, O 

Drills, Horizontal 

Barnes Co., B. F., Rockford, III. 

Drills, Portable 

Gem Mfg. Co., Pittsburg, Pa. 


Drills, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, 
Clayton Air Compressor Works, 
New York. 


Drills, Rail 
Foote-Burt Co., Cleveland, O. 
General Pneumatic Tool Co., Mon- 


tour Falls, N. Y. 
Independent Pneu. Tool Co., Chi 
New York. 


cago, ' 
Ingersoll-Rand Co., 
Manning, Maxwell & Moore, Inc., 
New York. 
Niles-Bement-Pond Co.. New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Standard Tool 


Co., Cleveland, O. 


Drills, Ratchet 


Arena | ao Tool Co., Chi- 
cago, 

Billings & ‘Spencer Co., Hartford, 
Conn. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 


Manning, Maxwell & Moore, Inc., 


New York 
Parker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co.. Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City, N. 


Standard Tool Co., Cleveland, O. 





» | Wageer Elec. Mfg. Co., St. Louis, 


Western Electric Co., Chicago, 
Ill. 

Weston Elec. Instrument Co., 
Newark, N. | 

Westinghouse Elec. & Mfg. Co. 
Pittsburg, Pa. 

Electrically Driven Tools 


and Machinery 
American Tool Wks. Co., Cin., O. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Crescent Forgings Co., Oakmont, 


Pa. 

Electric Controller & Supply Co., 
Cleveland, 

Hisey-Wolf Mach. Co., Cincin., O. 


Lincoln Motor Wks. Co., Cleve 
land, O. 

Manning, Maxwell & Moore, Inc., 
New York. 


Roth Bros. & Co., Chicago, Ill. 
U. S. Electrical Tool Co., Cincin- 
nati, 


Oo. 
Western Electric Chicago, 
Ill. 


Co., 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, 

Harrington, Son & Co., Edwin, 
Philadel wy, Pa. 

Link-Belt , Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 


American Emery Wheel Co., Prov- 
idence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass, 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. 

Dickinson, T az L.. New York. 

Safety Emery Wheel Co., Spring- 
field, O 


Standard Tool Co., Cleveland, O. 


Vitrified Wheel Co., Westfield, 
Mass. 
Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Conn. 

Merritt & Co., Philadelphia, Pa. 

Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass 


Lunkenheimer Co., Cincinnati, O. 





Exhibition Machinery 

Philadelphia Bourse, Phila., 

Expanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

o- Metallic Mfg. Co., Aurora, 


Pa. 


Mfg. - ~~ & Eng. Co., Bos 
ton, Mass 

Fans, Electric 

Crocker - Wheeler 


Diehl Mfg. Co., 
N. J 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Western Electric Co., Chicago, Ili. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 
American Blower 


Co., 
Elizabethport, 


Ampere, 


Co., Detroit, 
ch. 
Crocker - Wheeler Co., Ampere, 


Electric Co., New York. 
F., Hyde Park, 


Generai 

Sturtevant Co.aB. 
Mass. 

Files and Rasps 

American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa 
Hammacher, Schlemmer & Co., 
New York. 


Newark, N. J. 
Prov., R. I. 
E 


Heller Bros. Co., 
Nicholson File Co., 


Reichhelm & Co., P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co.. 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa 


Filing Machines 
Cochrane-Bly Co, Rochester, N. Y 


Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Flexible Shafts 

Chieago Flexible Shaft Co., Chi 


eago, Ill. 

Coates Clipper Mfg. 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Manning, Maxwell & Moore, 
New York. 


o., Worces 


Inc., 
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BROWN & SHARPE MFG. COMPANY, 


PROVIDENCE, R. I., U. S. A. 


No. 4-A Heavy Universal Milling Machine, 
With Constant Speed Drive. 





A MODERN MILLING MACHINE, 


which meets the unusually exacting requirements 
demanded by the use of High Speed Steel Cutters. 


SPECIAL ATTENTION IS CALLED TO 
7 he Constant Speed Drive, which gives the machine the ability to pull heavy cuts. 
The Rigid Construction shown in the proportionate distribution of the metal, 
The Complete Separation of Feeds and Speeds, allowing any feed at any speed. 


Complete descriptive circular sent to any address, 
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Forges 

Boynton & Plummer, Worcester, | 
Mass. : 

Bradley & Son, C. C., Syracuse, 
N. ¥ 


Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New_York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 


Prentiss Tool & Supply Co., New 
York. ‘ 
Sturtevant Co., B. F., Hyde Park 

Mass. 
Forgings, Drop 
Bethlehem Steel Co., So. Beth- 


lehem, Pa. 

Billings & Spencer Co., Hartford, 
‘onn. 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., 


Pa 
0. K. Tool Holder Co., 
Conn. 
Page-Storms Drop 
Springfield, Mass. 
Williams & Co., J. 
me 


Oakmont, 
Shelton, 


Forge Co., 


H., Brooklyn, 


Forgings, Hydraulic 

Bethlehem Steel Co., So. 
lehem, Pa. 

Forgings, Machine 

Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 

Andrews & Co., John Hy., 
York. 

Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Cammel, Laird & Co., New York. 

Crescent Forgings Co., Oakmont, 
Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Witteman & Co., A. P., Phila., Pa. 


Foundry Furnishings 


Beth- 


New 


Adams Co., Dubuque, Iowa. 

Goldschmidt Thermit Co., New 
York. 

Ingersoll-Rand Co., New York. 

Obermayer Co., s.; Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 


Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, ° 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. 

Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 


American Gas Furnace Co., 
York. 


New 


New 


Furnaces, Gas 
Ampetcta Gas Furnace Co., New 


ork. 

pm Flexible Shaft Co., Chi- 

eago, Ill. 

Nash Company, Geo., New York. 

Obermayer Co., 8., Cincinnati, O. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 

American Gas Furnace Co., New 
York. 

Nash Company, 

Westmacott Gas 
Providence, R. I 


Geo., New York. 
Furnace Co., 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hart A Cooley Co., New Britain, 


Co 
Lyon ‘Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach Co., New Brit- 


ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 
Ames & Co. B. C., Waltham, 


Mass. 
Athol Machine Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence I. 





Gages, Standard — Continued. 
Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


Grinkvist a Chuck Co., Jer- 
sey City J. 
Henry & Wright Mfg. Co., Hart- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Rogers Wks., Jno. M., Gloucester 
City, N. x 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 


Bristol Co., Waterbury, Conn. 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
American Watch Tool Co., 
tham, Mass. 
Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin- 
Pa. 


Wal- 


cinnati, O. 

Bilgram, Hugo, Philadelphia, 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Il. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark. N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Manning, Maxwell & Moore, Inc., 


New York. 
Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
0 Tool & Supply Co., New 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Sloan & Chace Mfg. Co., Newark, 


N. J. 

Spacke se. Co, F. W.. 
apolis, In 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Indian- 


Gear Testing Machinery 
Gisholt Mach. Co,, Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Carey, Samuel, Glendale, L. I. 
Chicago Raw Hide Mfg. 'Co., Chi- 
cago, Ill. 


Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, J. 

Fawcus Mach. Co., Pittsbur Pa. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Machine Co., 


Chicago, Ill. 
Foster Kimball Mach. Co., Blk- 
Rochester, N. Y. 


hart, Ind. 
Gleason Works, 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 


Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New. York. 

Mutual Machine Co., Hartford, 


Conn. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

eee Mfg. Co., Springfield, 

Philadelphia Gear Works, Phila- 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 


on Mach. Co., F. W., Indian- 
lis, Ind. 

Tas ee Witeen Mfg. Co., McKees 
ocks, Pa. 


Van Dorn & Dutton, Cleveland, O. 


- 





Gears, Cut—Continued. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., 
Conn. 


Waterbury, 


Gears, Molded 
Caldwell & Son Co., H. W., Chi- 


eago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Alfg. Co., H. H., Syra- 
cuse, N. 

Horsburg & Scott Co., Cleveland, 
Ohio. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

by a ee Mfg. Co., McKees 
ocks, Pa 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill. 

Earle Gear & Mach. Co., Phila- 


delphia, Pa. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, J. 
Grant Gear Works, Boston, Mass. 
Ts h & Scott Co., Cleve- 
lan 
o _Process Rawhide Co., Syra- 


» a 
Nuttall Co., m eetbar, Fo 
Philadelphia Gear Works, hila- 
delphia, Pa. 
Sawyer Gear Works, Cleveland, O. 


Gears, Worm 
Albro-Clem Elevator Co., Phila- 


delphia, Pa. 
Works, Norfolk 


Boston Gear 
Downs, Mass. 
Carey, Samuel, Glendale, L. 
Gbochage F Bros. Mach. Co., tie. 
ark, } 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Wberhardt, Newark, J. 
a “a & Scott Co., Cleveland, 
0. 


Nuttall Co., R. Dy Enters, TS 

Philadelphia bar Works, hila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 


ocks, Pa 
Van Dorn & Dutton, Cleveland, O. 


Generating Sets 


Burke Blectric Co., Erie, Pa. 
Crocker - Wheeler Co., Ampere, 


N. J. 
General Biectric Co., New York. 
Northern mneetete Mfg. Co., Madi- 
son, Wi 
Ridgway ‘Dynamo & Engine Co., 


a 
Sprague te Biectrle Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 
American Gas Furnace Co., New 
York. 


Gibs 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 


Dixon Crucible Co., 
City, N. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 


American Wood a Mchy. 
Co., Rochester, N. 

Bridgeport Safety <m™ Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
e 


Jos., Jersey 


Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Gem Mfg. Co., Pittsburg, Pa. 
Heald Mach. Co., orcester, 


Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Manning, - or & Moore, Inc., 

New Yo 
Cin- 


Mueller Machine Tool Co., 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

U. 8S. Eletcrical Tool Co., Cin., O. 

Grinders, Cutter 

oe Grinder Co., Fitchburg, 


as 
Bosher: Brainard Milling Mach. 
Co., Hyde Park, Mass. 





Grinders, Cuatter—Continued. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Ime., Jas., 
Louisville, y. 

Cross - Wheeler Co., Ampere 

Garvin Machine Co., New York 


Gould & Eberhardt, Newark, N. J 

Greenfield Mach. Co., Greenfield 
Mass. 

Heald Mach. Co., Worcester, Mass 

Hisey-Wolf Mach. Co., Cincin., O 

Ingersoll Milling Mach. Co., 
Rockford, Ill. 

Manning, Maxwell & Moore, Inc 
New York. 

Niles-Bement-Pond Co., New York 

Norton Grinding Co., Worcester, 


Mass. 
Pratt & Whitney Co., Hartford 


onn. 
-—— Tool & Supply Co., New 
Boston =. 


Rivett-Dock “¥. 
F. B., 


Wells & Sons Co., Green 
field, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Cylindrical 
Co., Fitchburg, 


Bath ee 
M 


as 

7 & Sharpe Mfg. Co., Provi 
dence, R. I. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co.,. Waynesboro, Pa. 

Morse Twist Drill Mach. Co., 
New Bedford, Mass. 


Norton Grinding Co., Worcester, 
Mass. 
Grinders, Disk 
~~. Grinder Co., Fitchburg, 
H., Chicago, 


wed %< Co., Chas. 


Bridgeport Safety Emery Whee! 
Co., Bridgeport, Conn. 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring- 
field, O. 

Taylor & Fenn Co., Hartford, Ct 


Grinders, Drill 


Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Morse Twist Drill & Mach. Co.., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Fitchburg 
Mass 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., 

Landis Tool Co., 


Worcester, Mass. 
Waynesboro, Pa. 


Manning, Maxwell & Moore, Inc., 
New York. 
Rivett Lathe Mfg. Co., Boston 


Mass. 
Wells & Sons Co., F. E., Green- 
field, Mass. 


Grinders, Portable 


Cincinnati Electrical Tool Co.. 
Cincinnati, O. 
Clark, Jr., Elec. Co., Inc., James. 


Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Independent Pneumatie Tool Co., 
Chicago, 

U. 8. Electrical Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa 


Grinders, Tool 


Armstrong Bros. 
cago, Ill. 
Barnes Co., B. F., 


Tool Co., Chi- 
Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 
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Locating and Boring Holes in Drill Jigs—I 


How Jigs are Laid Out and Holes Located by Buttons, Mi- 


crometers and 


Verniers for Boring on 


the Lathe and Miller 





_- ae * 


[here are various methods im common 
use by toolmakers for locating and boring 
holes in drill jigs, the particular method 
selected depending upon the size of the 
jig, the degree of accuracy required, and 
frequently upon the tool equipment avail 
able. 

Among the various methods of doing 
this work may be mentioned: 

1. Laying out by scale, dividers and cen 
ter punch 
or lathe.) 

2. Laying out by 


(Usually boring in drill press 


scriber and _ hight 


gages. (Usually boring in drill press or 
lathe. ) 

3. Size-block method. (Lathe or mill 
ing machine. ) 

4. Button method (Lathe or milling 


machine. ) 


5. Screw and micrometer-dial method 
(Milling machine. ) 
6. Micrometer 
(Milling machine. ) 
7. Vernier 

machine. ) 


depth-gage method 


caliper method ( Milling 


8. Vernier hight-gage method (Mill 
ing machine. ) 
g. Disk method. 
10. Transfer or 
(Lathe, generally.) 
There 
methods, not in as common use as the 
foregoing, which will be touched upon 


(Lathe. ) 
master-plate method 


are also a number of special 


LayInG Out By SCALE, DivipERS AND 
CENTER PUNCH 

Very little need be said about the use 

of the above tools on jig work, although 

skilful 

close measurements may be obtained. We 


in the hands of a workman very 


know of at least one toolmaker who, in 
setting distances by dividers, always when 


possible scribes a full circle from the cen 


ter-punch mark and measures across the 
full diameter, believing he can work much 
closer by doubling up in this manner 
In center-punching holes it is advisable to 
» a cylindrical punch, as it may be held 
nore squarely 
HE Scr1pER BLOCK AND VERNIER HIGH1 


GAGE 
Previous to prick punching the centers 
the various holes that are required to 
be bored in an accurate jig, center lines 


e scratched by means of a scriber at 
tached to a block, an 


easurements obtained by resting the bas« 


1 various hights or 


* the scribe block on size blocks varying 


*Copyrighted, 1907, by Hill Publishing 
Company. 
tWepartment foreman, Pratt & Whitney 


Company. 


es 


in thickness to suit the various center dis 


tances; the jig plate during this operation 
rests on a surface plat 

[he Brown & Sharpe vernier hight gage 
with scriber attached is a most convenient 
tool for 
lines prior to prick punching \ careful 


adjustable tely scribing 


accuTfa 


toolmaker in using the punch first puts an 


exceedingly small center at the intersec 


on of the lines, then verifies the accuracy 
of its position by aid of a glass and if 


correct then sinks the punch in deeper, 


the punch at this 


as 


holding time at 


right 


a V-Squar | 


Work 





FIG. | 


Y 


rallel 








FIG. 2 
NG AND BORING 
ingles to the jig plate \ V-square, such 
as illustrated in Fig. 1, is in use in the 


East and is quite convenient for guiding 


the punch 
been ac 


In case the bush holes have 


irately centered by the punch and the 
drilling of the holes is t e done in a 
drill press, it is conducive to accuracy 
first to drill the various holes with a small 
drill, say, 1/32 to 3/32 inch diameter (or 


slightly less in diameter than the width of 
reamer drill) 
drill, as the 
account of the center web: will not follow 
the punch center as cl under the 
Most toolmakers scribe 


web on the prior to the 


use of.the reamer latter, on 


ssely as 


two-drill method 


circle representing the outside diam 





YOO DEA tS HT 


hole 
mark 
drill, the circle assisting them in watching 
the travel of the 


eter of each before drilling out 


the center-punch with the small 


large r drill 


It is essential, in case a drill press is 


used to drill and ream the holes in a jig, 
that the table of the press be trammed up 
with the done 


square spindle; if this is 


and the spindle is closely 


be laid 


0.004 to 0.005 inch of correct 


fitted, jigs may 


out, drilled and reamed within 
center dis 
tances, this depending upon the size of 


holes and material the 


jig is made of 








— 











FIG. 3 
HOLES ON DRILI IGS 


In case the jig is strapped on the face 
plate of a lathe 


up,” somewhat closer 


and carefully “indicated 
work will be as 
percentage « f work 


ra large 


sured. 
the center-punch method will be found en 


tirely satisfactory 


THe Size-BLock MEtHop 


[This method, where a good set of size 
blocks is at 


the most rapid and accurate 


hand, is found to be one of 
The jig proper, as in all cases where ad 
justments or measurements are to be 
taken from the edges, should be carefully 


planed square and parallel. Considering 
now that the 


lathe, it is essential that the face plate be 


work is to be done on a 
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carefully trued up and that it should fit 
the spindle tightly with absolutely no 
shake. The spindle of the lathe obviously 
should be a close running fit in the boxes, 
as with all work requiring accuracy. 

A couple of good parallels should be 
located on the face plate at right angles 
to each other, as shown in Fig. 2, their 
position being such as to locate the jig 
so that the hole the upper and 
outer edges of the jig, hole A in Fig. 2, 
is in line with the axis of the head spindle. 
This hole may then be bored. 

Subsequent locations of the jig are ac- 
complished by interposing size blocks be- 
tween the two edges of the parallels and 


nearest 











the jig, as shown in Fig. 3, the thickness 


of the size blocks as indicated by dimen 
sions a and b being equal to the two di 
mensions @ and 0b between the center lines 
A and B. 

The jig is located for boring hole C 
blocks thicknesses 
correspond to the center distances between 
holes 4 and ( No matter how 
holes are required in the jig, they may all 
be readily bored by this method, locating 


of holes 


by using size whose 


many 


edges 
For 


the work entirely from the two 
against the parallels or size blocks 
some work, where there are a good many 
thousandths, 


may be of 


center distances varying by 

adjustable blocks like Fig. 4 
service. This style of block is easily set to 
thickness by sliding one member on the 
other and measuring the thickness by the 


micrometer, the screw being set up light- 


ly to hold the two members’ when 
adjusted properly If the tongue is 
made separately and inserted, the two 
sloping surfaces can be lapped more 
readily An angle of 5 degrees, 43 min 
utes, is a convenient one for the con 
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tacting surfaces, for with this angle a long- 
itudinal adjustment of 1 inch means an in- 
crease or decrease in hight or thickness 
of 0.1 inch. and so on. Gages of the type 
shown by E. A. Dixie at page 393 should 
also be of value in setting the. work at 
the required from the fixed 
parallels, as these gages may be combined 
and used as size blocks, giving by ten- 
thousandths any thicknesses desired 
Oftentimes where size blocks are avail- 
able that are nearly but not quite to the 
required thickness, paper of the necessary 
thickness is used to make up the dif- 
It is the practice of some tool 
a piece of tissue paper be 


distances 


ference 
makers to use 
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method or a similar scheme for locating i 
correctly on the miller while its variou 
holes are being bored. Am accurate wa 
to handle the job will be to mount it on 
sub-plate which can in turn be secured t 
the vertical face of a knee or angle plat 
which is bolted to the miller table, bot 
the table and the miller knee being lock« 
fast. All adjustments of the work fro 
hole to hole are accomplished by shiftir 
the sub-plate on the face of the knee, tl 
various positions of the sub-plate bein 
gotten by the use of either size blocks or 
end measure gages. 

Referring to Fig. 6, A is the kne 
tongued and secured to the miller tabl 


| 
| - 
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FIG. 6 1I1G ON THE MILLER 


BORING A LARGE 


tween the parallel and size blocks in loca 
ting the jig prior and subsequent to strap 
ping the work to the face plate; as a very 
slight change in position is detected by the 
the 


tightning of paper, it 


Che 


loosening or 
is recommended for very close work 
placing of the parallels exactly at right 
angles to each other is readily accom- 
plished by the use of a perfect square and 
indicated by 


tissue-paper feelers, as 


Fig. 5. 

Where accurate blocks are 
careful toolmaker does the planing on the 
jigs and the the 
method outlined may be depended upon to 
locate holes within 0.0005 inch on jigs up 
Where the jigs are 
much larger than these figures, the use of 


used and a 


the boring of holes, 


to say 8x1o inches 


the milling machine in conjunction with 
size blocks or plugs is found to produce 
the better results 


LARGER WoRK ON THE MILLER 


Suppose we have a jig plate or a plate 
jig of too large dimensions to swing on 
the lathe and decide to use the size-block 


B, and C is the sub-plate carrying jig D 
[he cords attached to the sub-plate art 
with a weight by which the 
plate and work 
that they may be easily shifted about on 
the face of the knee. Steel strips E and / 
are secured to knee 4, 
G and H to sub-plate (¢ 
finished with great care to serve as per 
manent straight-edges, their working edges 


being scraped perfectly strzight and true 


connected 


are counterbalanced so 


and similar strips 


These strips ar 


with one another. The vertical edges are 
down to form guide surface, as in 


and the horizonta 


cut 
dicated by a, b and c, 
strips are finished in similar fashion. Be 
tween the shoulders thus formed on the 
pairs of strips, the gages are placed wher 
setting the work for boring. As distances 
a and b are made exactly alike, the guides 
thus formed by these ledges enable th: 
gages to be placed parallel with the fac: 
of the knee and sub-plate, irsuring th« 
latter being adjusted the exact horizonta 
distance required for each successive set 


ting. The guiding surfaces of the straight 
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edges / and H insure correct setting ver- 
tically by the distance gages or plugs. 

A convenient form of plug is shown at 
/, the ends being turned smaller than the 
body, finished spherically and lapped to 
the exact length required. With the hole 
at the end of the jig taken as the starting 
point, the gages may be made to suit the 
different horizontal and vertical distances ; 
as the working edges of the straight-edges 
are corrected when first applied, until they 
are as nearly perfect as possible, very ac 
curate reSults can this 
method. The vertical adjustment of the 
work is facilitated by small jacks and the 
The 


be obtained by 


counterweight already referred to 
work is of course secured by clamping the 
sub-plate very carefully to the knee after 
each setting. 
blocks 
cases for obtaining the required distances 


Size may be used in. various 
from hole to hole, and in some work in 
side micrometer and other forms of inter 
nal measuring appliances will prove con 
venient. It is that for many 
jobs the extra refinement made possible by 


surfaces on the 


apparent 
the corrected guide 
straight-edges can be dispensed with and 
sufficiently accurate results obtained by 
parallels which are secured to sub-plate 
and knee and set square with each other 
by the method illustrated in Fig. 5 

It may be stated here that both the ver 
tical-spindle milling machine and the ver 
tical-spindle attachment for the universal 
miller are ideal for accurately boring holes 
in jigs 


THe Butrron SCHEME 


Probably the 
used at present to locate jigs on the face 


most common method 


@) 


—, 


Jia 
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viding that the jig be positioned previously 
to boring each hole so that an indicator 
resting on the outside of a bushing shows 
that the latter runs perfectly true, each 
hole will be bored in the proper location. 
The buttons or should be 
ground so that the outer surface is per 


bushings 


fectly square with the ends. A common 
outside diameter 


16 inch, thickness 


size for buttons is 


inch, diameter of hole 5 
4% inch. The clamping-screw dimensions 
recommended in connection with the fore 


going buttons are 3/16 body, 7/16 head, 


3% inch long under the head 

After the jig has been carefully planed, 
the toolmaker lays out the centers of all 
holes by scale and dividers within ap 


proximately 0.010 inch, and drills and taps 
holes Next, 


urs and dust, 


the button clamping-screw 


after carefully removing all | 
he places a button on the face of the jig 
and lightly clamps it with the screw. Then 


by micrometers, or verniers, and size 
blocks he adjusts the button 


located just 


until its axis 
is known to be central for 
the hole that is to be bored The clamp 
then more tightly screwed 


that 


ing screw is 


home, and, providing subsequent 


measurements show no change of position 


of the button, the jig may be clamped to 


the face plate after being carefully po 
sitioned by means of an indicator running 
} 


on the outer diameter of the itton, as in 


Fig. 8. The remaining holes are put in 
similarly. It may be well to point out 
that there is less danger of accumulated 
rrors by taking all measurements from 


two points on the jig, as for instance from 


parallels against the sides of the jig, 
shown in Fig. 9. 
Where measurements re tal from 
>—-—__ 











rHE BUTTON 


plate of a lathe is the button scheme, 


which involves the accurate positioning 
and « 
the face of 


screws, as indicated by Fig. 7, 


-lamping of cylindrical bushings to 


the jig by means of small 


and utiliz 
ing the outer diameter of the bushing for 
an indicator to ride on while locating the 
jig on the face plate. It is obvious that if 
the bushings are so located that their axes 
are continuations of the axis of the 


holes that are to be bored. and pro 





METHOD ON Il 


FIG. 


WORK 


the nearest hole a number of minut 
errors frequently result. In all accurate 
face-plate work it is assumed that the 
weight of the jig is well balanced by 

counterweight; otherwise the centrifugal 
iction, in the case of slight looseness in 
the spindle, may introduce errors when 


the lathe is speed d up 
Jigs bored in the foregoing manner can 
be depended upon to show not over 0.0005 


center distances 


inch error in the 


785 


For boring holes in a jig on a lathe, the 
button scheme is recommended, in prefer 
ence to the size-block method when the 
shape of the jig is very irregular and the 
work projects quite a distance from the face 
toward the tailstock. Even when there is 
very little play to the spindle and the face 
plate is well balanced, the centrifugal ac- 


tion is sufficient to introduce errors when 





CHEME ON THE 


positioned by a size block; 


boring a jig 


t the ton scheme is utilized and the 
jig is indicated with the lathe running at 
boring speed, the error is minimized, al 
though not eliminated, as the vibrating 
iction of the jig causes the axis of the 
hole, however bored, to be out A jig 
whose shape is such as to cause springing 
ction when revolving should, if possible, 
he bored on the boring mill or milling ma 
hine with a rotating center, the jig it- 


¢ lf being stationar’\ 


The button scheme sometimes used in 


connection with a milling machine on 


| 
i 


arger jigs than can be swung in the en 


gine lathes, as shown by Fig. 1o. Re 
a stiff and true 


sliding 


ferring to the sketcl I is 


running arbor, B is a sleeve with 


hole ground exactly 0.00025 inch larger 
than the outside diameter of the button 
lhe jig is located by means of the sliding 
bushing, which is pushed over the various 
buttons on the jis s each hole is to be 
bored. If the arbor is put into the spindle 
in the same position each time and the 
spindle is stopped at exactly the same point 
each time the jig to be set, and if the 
toolmaker uses r nabl 


imount of 


care, no difficulty will be experienced in 


boring holes to within 0.00075 inch of the 


] 


desired position M depends upon the 


sensitiveness of the workman’s touch. The 


knee to which the jig strapped while he 
ing bored must be trammed square with 
the spindl nd the iddle should also 
travel parallel witl the center f the 
spindle in order to produce good results 
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There have been devised special types 
of indicators for use in the miller spindle 
for setting jigs by means of the buttons. 
A common difficulty found with such in 
dicators is that the reading scale revolves 
as the spindle is turned, and it is difficult 
and usually impossible to note the amount 
of fluctuation of the pointer during the 
complete rotation of the instrument. On 
certain classes of work, however, such in 


dicators may prove of considerable servic« 


UsING THE MILLING-MACHINE SCREW 

In some shops practically all jigs are 
bored on the universal milling machine, 
the locating of the jig being accomplished 
by means of the knee-elevating and table 
Where these 


carefully made and taken care of, good 


feed screws screws are 
results are obtained, the graduated dials 
giving conveniently the required settings 
from center to center of the holes to be 
bored. 

Where the miller screws are not suff 
ciently accurate for the work in hand, a 
method may be adopted which produces 
accuracy irrespective of the condition of 


Jig Hol 





| Milling Machine 
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and the hole bored out to size. In particu 
larly accurate work the first hole is some- 
times bored small at the outset and the 
second hole bored to the same size, so 
that duplicate plugs are used in making 
After re-adjust 
ment of the table (if this is necessary) 


the trial measurement 


the second hole is then finished to size and 
the table run back a little past the original 
point where the first hole was 
bored [he screw is then turned ahead, 


setting 


taking out the back lash and bringing the 
dial again to zero, which sets the work 
again in its original position. The first 
hole is then bored to size, completing the 
job. With this process, or with other jig 
boring methods on the milling machin 
where the table and knee are adjusted to 
obtain the required center distances for 
the holes, the gibs must be adjusted nicely 
to give the bearing surfaces a snug even 
movement and yet insure the table retain 


ing its ,position when set without th 


clamping screws being locked tight 


Use oF MicroMeterR DeptH GAGES 


Two t-inch micrometer depth gages are 


being Bored 








J 











FIG. 11 


OTHER WAYS OF LOCATING JIGS ON THE MILLER 


the screws themselves, although the ad- 
justments are made by these screws and 
their dials. If two holes, say, are to be 
bored a certain distance apart, the first 
may be bored with the dial of the table 
table then 
moved until according to the dial the work 


screw set at zero and the 


is at the required point for boring the 
second hole [his hole is then bored 
small, a plug inserted in it and another 
plug placed in the first hole. A measure 


ment is then made by micrometer or 
vernier over the outside of the two plugs; 
by subtracting half the diameter of each 
plug from the reading of the measuring 
instrument, the exact center distances to 
which the holes have been bored will be 
readily obtained. Now suppose that, be 
cause of inaccuracy in the screw, the dis 
tance as measured is found to be a little 
longer or shorter than the center distance 
actually required. The screw is turned to 
readjust the table in the right direction 
the required amount as shown by the dial, 


sometimes fastened firmly and at right 
angles to each other on a stationary angle 
plate on the milling machine, as shown in 
Fig. 11 
and a set of standard size blocks I-, 2-, 3- 


By means of these micrometers 


inch, etc., a variety of jig work can be con 
The table and knee of 
the miller are clamped fast and the work 


veniently handled 
adjusted properly on the face of the angle 
plate by the micrometer gages and size 
blocks. The scheme will be clear from 
Fig. 11, where the depth gages are shown 
at 4 A and the size blocks at BB, with a 
parallel C placed under the lower edge of 
the jig, to support the lower size block 
[he work is supported as indicated, by 


jacks D 


[HE VERNIER ON THE MILLING MACHINE 


[he vernier is frequently used on the 
miller for the production of accurate jig 
work [he 
clamping the scale or beam of the vernier 
to the 


method consists briefly in 


table and the 


vernier plate to a 


Angle Plate 


Knee —_— 
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bracket fastened to the saddle, the table 
being accurately set for the different holes 
to be bored by direct reading of the ver 
nier. For vertical adjustment of the work 
another scale may be attached to the fac 
of the column and the vernier plate to th 
knee. The scale for the table is best at 
tached by adjustable studs fitted to tl 
l-slot of the front edge which carries th 
trip dogs for the feed; the vernier plat 
should be mounted on a block which wi 
admit of adjustment on the bracket 
tached to the knee 

In this connection it should be state 
that the Brown & Sharpe Manufacturin 
Company makes for this purpose a specia 
scale and vernier; the scale, which is 2 
inches long, may be conveniently attached 
to the front of the table, and the vernic 
plate accompanying this scale has a holder 
which is readily secured to the saddle 
when the device is required for jig work 


[He VERNIER HIGHT GAGE ON THE MILLER 
The vernier hight gage may be used 
for setting the work for boring in the 


miller, in combination with a_ plug 








Milling Machine Table } 


FIG. 12 


arbor in the spindle. A convenient size 
of plug is 1 inch, and it must necessarily 
be true and straight. The jig is secured 
to the table with one end against an angle 
plate, as shown in Fig. 12. Now if one 
hole is to be 4.500 inches from the end of 
the jig and 4 inches from the bottom, the 
hight gage is set to 4 inches 4 inch 
(i.e., one-half diameter of plug), or 3% 
inches, and the table elevated until the 
gage will just slide under the 1-inch plug, 
as shown in the sketch by dotted lines. 
Then the hight gage is set to 4% inches 

- \% inch, or 4 inches, and the table 
moved until the gage when rested against 
the angle plate will just contact with the 
The setting is then cor- 
after this is bored 


side of the plug 
rect for the first hole; 
to size, the hight gage is set to 4 inches — 
inch, or 1% 
knee elevated until the gage when placed 
on the table will again just contact with 
the underside of the plug, thus giving 
the correct vertical position for boring the 


2 inches inches, and the 
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second hole A Che longitudinal adjust 


ment is obtained by setting the hight gage 


to 4% inches + 2 inches 


nches, and moving the table until the gag« 
will once more contact with the face of 
the angle plate and the side of the 1-inch 
plug. The work is now in the correct po 
sition for the boring of the hole A 

By this method no matter how many 
holes are to be bored, all measurements 
may be taken from the surface of the 
table and the face f the angle plate, thus 
ybviating the possibility of added errors 
in the work 


Trigonometry in the Tool Room 


By F. A. Hatsey 


Very likely the title of this article will 


frighten many from reading it, though 


there is no reason why it should. Trigo 
" 
— 
e aS 
< > 
Fit i 
5 b 
~~ 
e nepenee apepenerentrann 
FIG. 1 
b 
.~ . 
i 
, FIG. 7 


nometry is looked upon much as algebra 
is, but more so, and a glance into a text 
book on the subject will justify the im- 
pression that it runs into somewhat fear- 
some looking equations [his does not, 
however, alter the fact that many useful 
applications of trigonometry are very 
simple, involving, as they do, nothing 
more than taking certain quantities from 
tables and multiplying them by dimensions 
laid down on drawings in order to obtain 
others which are more convenient for the 
too] maker The whole thing is so simple 
that if the word trigonometry could be 
left out of the title, or, if the title could 
be placed at the bottom of this article, 
many an unsuspecting subscriber would 
read it without supposing that he was 
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doing anything more than learning the use 


of certain tables to obtain certain results 
for which he had before been obliged to 
go to the drawing room and consult some 
one with a wrinkled brow and a reputa 
tion as a “mathematician a reputation 


based on nothing more, in imstances like 


those here cited, than the fact that, his 
methods being unknown, they are assumed 
to be profound and complex, when in fact 
they involve nothing more than simpk 


j 


multiplication, and not n yf that. The 
present article does not contain a single 
equation nor a Greek letter, and this not 
because they have been forcibly sup 


pressed, but because they re not needed 


[He Toor Maker Has No Accuratt 
PROTRACTOR 


Chere 1s no convenient to 


tool by which angles can be laid t with 
nvthing like the precision that distances 
‘ 
? A 
o y 
«< »- 
FIG. 2 
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FIG. S / 


can be laid out with the micrometer 


caliper, hight gage, etc. Draftsmen have 
a fondness for laying out various points 
in a jig, for example, by angles expressed 
in degrees, and when a drawing of this 
kind involving really accurate work comes 
to the shop, someone must change the 
angle readings to linear measurements 
from base lines, and the tool maker who 
can do this can very readily get the repu- 
tation of being deeply learned 
CHANGING AWKWARD To CONVENIENT 
DIMENSIONS 

Suppose a jig drawing comes to the 
shop with the locations of two holes di- 
With the mi- 


crometer dial of his milling-machine feed 


mensioned as in Fig. 1 


screw the tool maker may determine the 
base distance with a good degree of ac 


IANGING ANGULAR TO LINEAR MEASUREMENTS 


=~R- 


“4 


curacy, but h is no means of laying 
down the angle with any such precision, 
whereas if the distar a, Fig. 2, could be 


determined it could be substituted for the 
angle reading and, by using the vertical 
feed screw, be laid out just as readily as 


the base distan 


To do this lt ecessary is to 
look in a suitable table for the length )< 
lig 3%, Ol 1 triang having i base db 

f one inch and a bas« Q f 20 de 
grees The tab g this length as 
». 304 ( ‘ wing nd 
multiplying it by 3 w 1 the value of a 
Fig. 2, to be 1.092 inches, and we re-hgure 
the drawing, as i ig. 3, and this is all 
there is of it lhe table giv complete 
ist of the lengths f for all angles 
between O 90 deg s and for a length 
tv of one 1 ‘ I t if we ire 
dealing with feet. Had the angle been 3 
degrees we W ve found tl length 
=» 
i 

4 = 

o 

< ] na 

eg ‘ 

FIG. 3 
, « 
\ ; 
oo 

» s Y 
adi 939 » d 

< 2.817 . 

FIG. 
3 
\ 
. 
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of bc for that angle from the table, and 
so for any other angle 

Drawings often come to the shop di 
With his button 
process and micrometer the tool maker 


mensioned as in Fig. 4 


may determine tl radial distance bs 
tween the holes with a high degree of 
accuracy, but again he is unable to lay 


down the angle with precision and it 1s 
necessary to obtain the distance a of Fig 


s, which may be readily measured. The 


base distance Fig. 5s, is also more con 
venient for the tool maker than the radius, 

j hil hout " »}] 
ind while we ar it, we may as well 


To do this all that is necessary is to 
look in other columns of the same table 
for the lengths of cd and e d, Fig, 6, of a 
triangle having a slope of one inch and 
a base angle of 20 degrees. The table 
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gives these lengths 0.342 ard 0.939 inch 
respectively, as noted, and multiplying 
them by 3 we find the value of a, Fig. 5, to 
be 1.026 and of b to be 2.817 inches, and 
again we re-figure the drawing as in 
Fig. 6. 

Che only effect of these changes is to 
give figures which are more convenient 
for the tool maker, the layout of Fig. 3 
being exactly equivalent to that of Fig. 1, 
while that of Fig. 6 is exactly equivalent 
to that of Fig. 4. 


THe Names UseEp 


The columns of the tables giving the 
sides of the small or unit triangle are 
headed tangent, sine and cosine, and all 
that remains is for the reader to learn the 
meanings of these words in order that he 
may use the proper column in each case. 

In Fig. 7 the base of the unit triangle 
or the radius of the circle is one inch, 
under which circumstance the length of 
the line ab in fractions of an inch is the 
tangent of the angle. Comparing Figs 
3 and 7 it is obvious that the value 0.364 


inch of Fig. 3 is the tangent of 20 de- 
grees and if the reader will turn to a 
table of sines, cosines and tangents he 


will find this value in the tangent column 
opposite 20 degrees. For this purpose see 
the skeleton table appended. 

Turning next to Fig. 8, the unit triangle 
has its slope or the radius of the circle 
equal to one inch, under which circum 
stance the length of the line bc in frac- 
tions of an inch is the sine of the angle, 
and similarly, the length of ab is the 
cosine of the angle. Comparing Figs. 6 
and 8 it is obvious that the value 0.342 
inch, Fig. 6, is the sine of 20 degrees, and 
if the reader will turn to a table of sines, 
cosines and will find this 
value in the sine column opposite 20 de- 
grees. Similarly the value 0.939 inch, Fig 
6, is the cosine of 20 degrees and, as 
before, the reader may find this value in 
opposite this angle. 
table for this 


tangents, he 


column 
the skeleton 


the cosine 
Again use 
purpose 

It will be observed that the sine gives 
the length of the rise as compared with 
the length of the slope, while the tangent 
gives it as compared with the length of 
the If the original drawing gives 
the length of the slope the column of 
sines is to be consulted, while if the length 


base. 


of the base is given, the column of tan 
gents is to be used 

Tables of 
may be found in any engineer's pocket- 
book, the best tables which are ordinarily 
ivailable being Trautwine’s 
Pocket-book, although other 
pocket books answer for nearly all pur- 
In this connection it may be well 


sines, cosines and tangents 


those in 
those in 


poses. 
to warn the reader that the tables to be 
used are those of matural sines and tan- 
gents, not those of logarithmic sines and 
tangents, which are very different things, 
of no value in this connection 
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How to Use THE TABLES 

One feature of the tables by which their 
length is halved remains to be explained. 
Referring to Fig. 9, the cosine ab of 60 
degrees will be seen, by turning the page 
go degrees to the left, to be equal to the 
sine cd of 30 degrees, and this is obvi- 
ously true for all complementary angles. 
We might therefore cut the table in half 
at 45 degrees and find the cosine of 60 
degrees by looking for the sine of 30 de- 
grees and so for any angle above 45 de- 
grees. This would, however, involve sub- 
traction, and to obviate this, two sets of 
figures for angles are given in the tables. 

This is the skeleton table 
herewith, using which to find the sine or 
cosine of ansangle less than 45 degrees we 
read the angle from the left-hand column 
and the sine and cosine from the captions 


shown in 


L 2 = “i L 
ca é ~ ¢ 4 2 
‘ : “ q 3 5 
o t = s = 2 
0 0.0000 0.0000 Infinite 1,0000 90 
5 0.0872 0.0875 11.430 0.9962 R5 
10 0.1736 0.1763 5.6713 0.9848 80 
15 0.2588 0.2679 3.7320 0.9659 75 
20 0.3420 0.3640 2.7475 0.9397 70 
25 0 4226 0 4663 2.1445 0.9063 65 
30 0.5000 0.5773 1.7320 0.8660 60 
35 0.5736 0.7002 1.4281 0.8191 55 
40 0, 6428 0 8391 1.1918 0.7660 50 
45 0.7071 1 0000 1.0000 0.7071 45 
Coalne Cotangent Tangent Sine 
SKELETON TABLE OF SINES AND 


TANGENTS. 


while for 
we read 


at the heads of the columns, 
angles greater than 45 
the angle from the right-hand column and 
the sine and cosine from the captions at 
the feet of the columns. Thus we have 
for the sine of 25 degrees, 0.4226, and for 


its cosine, 0.9063, while for the sine of 65 


degrees 


degrees we have 0.9063, and for its cosine, 
0.4226. 

Precisely SO the 
angle is called the cotangent of its com 
plement, and the tangent of an angle is 
found in the same way as the sine—from 
the left-hand figures and the caption at 
the top, if the angle is less than 45 degrees, 
and from the right-hand figures and the 
caption at the bottom of the column, if 
the angle be greater than 45 degrees. 
Thus we have for the tangent of 25 de- 
grees, 0.4663, and for the tangent of 65 
degrees, 2 1445. 


again tangent of an 





sritish income tax 
fiscal year the na- 
amounts 
this total 


and the 


the 
last 
income 


\ccording to 
for the 
annual 


returns 
now 
roundly to $2,500,000,000. Of 
$200,000,000 


tion’s 
the railways earn 
mines $100,000,000; dividends on railways 
outside the United Kingdom yield $8o,- 
interest on Indian, for- 
eign, and colonial securities produces 
$70,000,000. The vast remainder of the 
total covers incomes of British corpora- 


000,000, while 


tions and individuals 
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Deflocculated Graphite 


By E. G. AcHESON* 





Graphite is very widely distributed i 
nature and has been known for some cen 
turies, though not recognized as a forn 
of carbon till the year 1799. The purest 
natural graphite was obtained from th 
3orrowdale mines in England, but thes: 
are no longer worked, and the best nat 
ural graphite is now chiefly obtained 
from Ceylon. This graphite, however, is 
very irregular in quality, some being pur: 
and some containing large quantities ot 
impurities, such as iron and silica 

In 1891 I was experimenting on the pro 
duction of a crystalline form pf carbor 
by heating a mixture of clay and coke in 
an electric furnace. These experiments 
resulted in the discovery of a new com 
pound of carbon and silicon, now well 
the celebrated abrasive—car 
borundum. While manufacturing this in 
the electric furnace, I frequently found in 
the latter a form of carbon having all the 
properties of graphite, and investigation 
proved that this was formed by the de 
composition of the carbide of silicon. It 
requires a very high temperature to form 
carbide of silicon, but if the temperature is 
raised still higher the compound is broken 
up into its elements, the silicon being 
driven off as a vapor and the carbon left 


known as 


behind as pure graphite. 

Having developed the manufacture of 
carbide of silicon, I next took up the 
problem of the commercial manufacture 
of graphite from amorphous carbon. 
With this object in view, I made numer- 
ous experiments on various carbonaceous 
materials, and found that I could pro 
duce the most generally useful graphite 
from anthracite coal. 

The furnaces 
of anthracite coal into graphite are in the 
form of a long, narrow trough built of 
fire brick and lined with some suitable re- 
fractory material. At each end of the 
trough is a terminal built of large carbon 
cables 


used for the conversion 


connected the 
conveying the current. The trough is 
filled with anthracite coal in which is 
bedded a carbon rod to make electrical 
connectjon between the terminals. An 
thracite coal is a very poor conductor of 
for this 
thousand 


rods to which are 


electricity, hence the necessity 
rod. <A current developing a 
horse-power is used in operating one of 
these furnaces The temperature to 
which the coal is raised before conversion 
into graphite is very high. When the 
furnace has cooled the graphite is re- 
taken to a mill, where it is 
and finally separated into the 
sizes for the various uses to 
which graphite is put. Thus, graphite 
used for a pigment is ground to an im- 


moved, 
crushed, 


necessary 


*Abstract of an address delivered in New 
York before the American Electrochemical 
Society. 
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palpable powder, while that used for 
crucibles is in the form of a coarse grain 
or flake. 
when a pure product is desired, recourse 


In the case of natural graphites, 


must be had to a costly and troublesome 
process of purification by acids and 
washing. 

The electrical conductivity of this 
graphite is comparatively high, as the fol 
lowing determinations made by Paul M 
Lincoln, of the Niagara ‘ Falls 
Company, show: 


Power 


Resistance of 1 cubic inch of 


amorphous carbon......... 0.00124 ohm. 
Resistance of 1 cubic inch of 

Similar carbon converted in 

to graphite by the Acheson 

process ...... ere ryre Tee 0.000320 ohm. 


\ very important use for graphite is 
found in its application as a protective 
coating, especially in the case of iron 
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ently sets at naught the laws of gravita 
tion, for in this “colloidal” state defloc 
culated graphite, weighing approximately 
two and one-quarter times mor than the 
water in which it is suspended, will re 
main indefinitely in that suspension with 
out any noticeable disposition to settk 
Chis deflocculated graphite in water has 
been found to make an excellent lubri 
cant for light work, the graphite pr« 
venting rust of any of the parts, while 
for heavier work the graphite is sus 
pended in oil and this lubricant has been 
ideal. Prof. C. H 
dean of the engineering schools of Pur 


found Benjamin, 
due University, and myself have made 
exhaustive tests, each one of which 
demonstrated the wonderful efficiency of 


these new lubricants 
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HART OF TESTS MADE BY PROF. C. H 


COM PARED 


structures. Several years ago the use of 
graphite for this purpose was advocated, 
and experiments showed the value of the 
suggestion Unfortunately, the success 
of these experiments has since caused a 
flooding of the market with a great num 
ber of so called graphite paints, which 
really contam no true graphite 

For use as foundry facings the purity 
and inert characteristics of this graphite 
are also a distinct advantage in special 
cases. On account of its purity there is 
absolutely no slagging with the molten 
metal as the latter is poured into the 
mold. This is of great importance in 
making high-grade brass castings 

Amorphous bodies are in what is 
termed a flocculated state, namely, the 
molecules of the body are grouped to 
eether in masses of appreciable size, and 
to deflocculate them is to separate them 
into the molecular condition, when they 
assume the colloidal state. In assuming 
this state the deflocculated body appar 


BENJAMIN OF DEFLOCCULATEI 


GRAPHITI 


WITH OIL 


Possibly the most satisfying test of all 
was that made at the works of the Gen 
eral Electric Company, at Schenectady, 
N. Y., under the supervision of W. L. R 
Emmett. These tests were not made to 
include the coefficient of friction, but of 
the temperature and the surface speed of 
the shafts in the bearing. The shaft 
measured 7% inches in diameter, resting 
in a bearing 21 inches in length. The 
test covered both forced lubrication and 
oil-ring lubrication. Not a great deal of 
advantage was shown in the case of the 
forced-feed lubrication, the presence of 
the graphite nolding down the tempera 
ture but a very little. In the test on the 
cil-ring feed, however, very pronounced 
advantages were shown in favor of the 
graphite 

It is astonishing to think that the 
graphite content as used in these tests 
was 0.35 of 1 per cent. of the weight of 
the oil, but the tests showed that with 


the same pressure and temperature “a 


789 


shaft can be run from 50 to 100 per cent, 
faster with the graphite in the oil than 


with the plain oil 
hite suspended in 


Deflocculated gray 


water that has been treated with am 


monia to remove the impurities destroys 
the properties in the water which cause 
iron and steel to corrod rorust Chere 


fore tests have been made to demonstrate 
its use in place of lard or other oils in 
screw-machine and other work which r« 
quires a steady flow of oil to facilitate 
the turning of the metals. The tests have 
proved that aquadag—which is the nam 
given to this graphite and water—is the 
equal of any oil for this purpose and that 
where aquadag is used the machines cat 
be speeded up at least 50 pert cent overt 
the present sp ed 

The name given to deflocculated grap! 
ite suspended in oil is oildag Che im 
pression prevails that a flake graphite is 
the only satisfactory form of graphit 
for lubricating work This is easily ex 
plained and is due to the fact that not all 


graphites are good lubricants, and tha 


the only graphites 


possessing 
proper lubricating qualities and great 
purity are of the flake 


have shown, however, that finely pow 


variety Tests 


dered graphites, providing they possess 
the necessary lubricating qualities, are 
equally Satustactory 
, , 
In lubricating work the purity and uni 


formity of the graphite are very essential 


characteristics Any impurities present 

would either cause an oxidation, or hard 
? 

ening and gumming; of the greases and 


oils with which the graphite mixed, or 


would be of a gritty character, damaging 
the metal surfaces to be lubricated 
illustrated by the fact that | 


ran an automobile which had been lubri 


This is 


cated with my deflocculated graphite sus 
pended in oi] over 4000 miles without th. 
necessity of cleaning the spark plugs, and 
what is still more remarkable, without 
the necessity of grinding the valves, while 
materially reducing the consumption of 
oil [he results would indicate that the 
use of this in the gas engine will climinate 


the pitting of the lve seats 

[The surfaces produced on the valve 
seats are remarkable, being much finer 
than is possible of attainment by any 
mechanical finishing, the graphite being 
incorporated in the body of the metal 
[he compression is nearly perfect and it 
remains, so that the engine can be started 
on the compression after standing over 
night 

Mr. Acheson showed the efficiency ot 


ildag by the accompanying chart, which 
was outlined on the blackboard 

Brazil is preparing for the celebration 
next year of the hundreth anniversary 
of the opening of the port of that coun 
try to international commerce by a na 
tional exhibition of industrial, pastoral 
ind art products, to be held at Rio de 


Janeiro from June 15 to September 
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Methods of Using Those Swedish Gages 


Appliances for Using Them: in Limit-gage Work, as Inside and 
Outside Caliper Gages and in Jig and Fixture Work 


EDITORIAL CORRESPONDENCE 








It is scarcely possible that any reader 
of the AMERICAN MACHINIST can have 
failed to read the article on the new 
Swedish system of gages and gaging 
which was published on page 393. Some 
additional photographs, which have just 
been received from Sweden, show appli 
cations of these gages which are addi 
tional to those shown in the previous 
article, and which justify further refer 
ence to them. It will be recalled that the 
basic idea of the system is the making of 
gages of such sizes that when used 
in combinations any dimension whatever, 
down to the smallest limit of the set—one 
ten-thousandth of an inch—may be ob 
tained. This being the case, it is obvious 
that the gages may be used not only for 
originating sizes, but also for testing work 
already done, down to the degree of 
accuracy represented by one _ ten-thou 
sandth of an inch 

\s previously shown, the gages are 
essentially internal gages, but the appli 
ances shown herewith enable them to be 
used as either internal or external gages 
directly, for the setting of calipers, or, as 
in Fig. 1, for the adjustment of a supple 
mentary limit gage for the testing of 
work 











Limit GAGES 





The gage shown in Fig. 1 consists of 
& - ts o FIG. I. THE UNIVERSAL LIMIT GAGE 


the lower jaw projecting on each end, 




















FIG. 2. TESTING WORK IN THE SHAPER FIG. 3. TESTING AFTER WORK IS DONE 

















November 21, 1907. 
the sides which connect this to the top 
piece, the sliding jaw and the adjusting 
screws. 

As shown in Fig. 1, the gage is being 
set to a maximum of 0.550 inch and a 
minimum of 0.545, a limit of 0.005 inch 
The maximum is obtained by a single 
block and the minimum by using 0.400 
and 0.145 in combination. The sliding 
jaw is moved down after loosening the 


nurled nut, when it is moved into any de 
Thes 


are then clamped in position by the small 


sired contact by the long screws 


screws shown in the upper cross pieck 


The minimum jaw is moved into contact 
with its block, after the 
screws, and then locked in a similar man 


loosening two 


ner. When set it becomes a rigid limit 
gage of the desired size as, in addition to 
the long screws, there is a hexagon milled 
nut behind the nurled head of the screw; 
the sliding jaws can be clamped solidly 


by a wrench. The other end of this 
wrench is a screwdriver for tightening 
the adjusting screws. It requires little 


imagination to think of many cases where 
this would give just the want, 
varying the limit at it 
would be impossible to stop to make a 


gage you 


will, yet where 
limit gage in the regular way or to pay 
for all the odd sizes you might need 


STANDARD GAGES IN LayING Orr Work 
Fig. 2 shows a familiar use of a stan 
dard block or distance piece under the 
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shaper tool, 
in combination, 
other depths 


measur©re d equa 


and 
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singly 


} 


other vages 

are used to 
The widths car 
well will 


ts 


iG. 6 


c 


ate 
also 


seen 


SING GAGES 


and 


the 
be 


in 
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FIGS. 4 AND 5. 


HOLDER FOR BUILDING UP GAGES AND ITS USE IN GAGING 


RINGS 


later figure Fig. 3 shows the san 


piece being tested after removal from the 
chuck by I 


the top 


traicht-edge across 


- ° 
iaving 





TO SET CALIPERS 
INSIDE AND OUTSIDE CALIPER GAGES 
For converting these gages into out 


side or inside caliper gages without num 
in Figs. 


ber, the clamp or holder shown 


$4 and 5 is provided. ‘This describes itself 
except for the fact that the screw runs 
through a split nut so that by pressing on 
the checkered ends, thx nut opens, the 
screw is slipped to very nearly the de 
sired position, when releasing the ends 


allows the nut to engage the screw and the 
last adjustments to be made. 


\s shown, the two projecting blocks 
are 60.5 millimeters apart, as these hap 
pen to be metric blocks The other 


gages shown are, however, made to Eng- 
lish sizes 

Fig. 6 shows the use of this holder for 
setting calipers from the standard gages. 
The outside calipers at the left and the 
inside calipers at the right are both set 
to the same size, 
of 
inside 


3.25 inches, one using 
the outside the blocks and the 
other the of other blocks 
clamped at the ends of the distance pieces. 
These outside blocks have a radius equal 
to their thickness, so that when two of 
the same size are put together they form 
a plug gage of that size. Used in con 
nection with other blocks they give a line 
contact inside a large hole or ring, as 
shown in Fig. 4 


two 
two 


Another application is shown in Fig. 7, 
where four blocks are built up to make 
7.985 inches between the measuring or end 


pieces. As a means of setting end-meas 








792 


uring gages or of making and testing solid 
end or wire gages, this is extremely use 
ful on account of its wide range 

The remaining figures show other uses 
for a set of standard gages such as these, 
and they are all interesting to the tool or 
jig maker who must work to close meas 
urements and have ways and means for 
testing the results obtained 

In Fig. 8 is shown a method of laying 
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which was laid out with the surface gage 
is being tested by various combinations of 
gages. Every part can be measured 
accurately and with relation to the rest 
of the piece, as indicated by the upper por- 
tion, where the diameter of the hole is 
fcund by adding the thickness of the twe 
plugs and the flat gage blocks; at the 
same time it shows the exact relation of 


the slot to the hole. Other combinations 





40.085" . 
=D as 











| 
== 


a) 


FIG. 7. 


ofi lines and distances by raising the piece 
of work on the proper combination of 
gages to secure the right hight Che sur 
face-gage pointer is set for the highest 
line when the piece of work is resting on 
the surface plate, apd other lines are 
located by putting known gages under the 
work. The many combinations allow any 
distance to be obtained, and there is a cer 
tainty of exactness in results that is not 
ften obtained by ordinary methods. In 
cidentally this shows a form of Swedish 
] 


surface gage which is a little different 


from the ordinary 


TESTING THE ACCURACY 


In lig. 9 the accuracy of the work 


) 


SETTING END-MEASURING RODS 


below give the measurement of the var 
ious openings 

A great variety of measurements are 
being tested in Fig. 10, which is some sort 
of a die block or gage that has been fin 
ished by milling. The distance of the two 
plugs or mandrels from the surface plate 
is measured by the blocks in front, whil 
the pieces top and bottom of the plugs 
show whether they are in the desired 
location with reference to the top and bot 
tom of the slot. The width of the slot is 
measured by the blocks at the left The 
distance from the top of the large plug to 
the upper cross slot is also measured, and 
in the same way the slot itself could be 


checked up. Using the holder as shown 


November 21, 1907. 


in Figs. 4,°5, 6 and 7, the outside of this 
piece of work could be measured in the 
same way, so that any and all measure 
ments needed can be obtained with one 
set of the gages and the holder, while the 








9 Sa ei 














FIG 10. TESTING VARIOUS SURFACES AND 


DIMENSIONS 


limit gage adds another useful feature to 
the list. 

As stated in the previous article, these 
gages are supplied by the Gronkvist 
Drill Chuck Company, of Jersey City, 
New Jersey 


























LOCATING POINTS WITH SURFACE GAGE FIG. Q. 


TESTING ACCURACY OF A DIE 
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Standard Shapes for Cutting Tools—lll 


Instruction 


ions for a Simple and Convenient Arrangement 


as to Proper Methods of Grinding and Suggest- 


of Tool 


Room 





BY WILLIAM H. 


It is the purpose of this article to im- 
part instructive information to the man- 
ger, master mechanic, 
mechanic, relating to the 
most approved method of forging, symbol- 
izing, dressing and grinding standard- 
shape cutting tools, together with sugges- 
tions for a simple and 


superintendent, 


foreman and 


convenient ar- 
a des- 
cription of Taylor belt bench and tension 
scales, all of which 
one to another, 
make up the 

which the results of an.entire shop equip- 


rangement of the tool room and 


bear direct relation 
and, as a whole, go to 


fundamental basis upon 


nt are dependent 





Ly 


the of the tool 
throughout the entire operation of grind 
ing, it can be readily overheated by force 
ing the grinding or by allowing the tool 
to fit against the emery wheel 

Flat with 
the emery wheel also tend greatly to heat 


is thrown upon nose 


surfaces coming in contact 
the tool, chiefly because the surface which 
is being worked upon is soon ground so 
as to fit so exactly and closely against the 


outside surface of the emery wheel that 


no water can find its way between the 
wheel and the tool and thus cool the 
latter 
It is for the purpose of giving the 
Dial 
Platen 
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| MPORTANCE OF OVERHEATING HIGH- 


SPEED IN GRINDING 

The best advice which can be given to 
those of 
is not to experiment with new brands of 


tool 


desirous having uniform tools 


steel. Adopt once for all the best 
hat can be’ had at the time the choice is 
made; then see that the smith 
tools uniformly and rapidly close to the 
melting point and that the grinder does 
not overheat the tool in hardening it. 

Impress upon your mind for all time 
that the property of red hardness in tools 
is seriously impaired by even temporarily 
raising the temperature beyond 1240 de- 
Fahrenheit. 

The writer ventures to say that fully 
half. of the high-speed tools now in use 
in the average shop have been more or 
less injured and are therefore lacking in 
iniformity, owing to their having been 
overheated during the operation of grind- 
ing 


heats the 


grees 


Even when a heavy stream of water 


\® 
——— a 


AYLOR 


after the grinding the 


soon starts, sur- 
face of the tool is made to fit exactly 
against the surface of the wheel, after 
which grinding becomes exceedingly slow 
and the tool is rapidly overheated. It 
might be said that the moment a _ tool 
conforms exactly to the shape of the 


wheel, grinding ceases and heating begins 
Much more rapid grinding can be done 
with the least injury to the tool upon a 


grinder where means has been provided 
to maintain automatically the pressure of 
the tool against the emery wheel. Each 


size tool should have adapted to it a pres 


sure which is just sufficient to grind 
Center Line of Wheel < A 
B 
a. 
> Se ee 
Index Plate 








Compensating Dial 





FIG. 53 
DETAILS OF TAYLOR TOOL GRINDER 
water free access to the face of the tool rapidly without danger of overheating. A 
being ground that in grinding tools by machine of this type will do over twice 
hand the best grinders invariably keep the the grinding of a machine in which the 
tool more or less wabbling about upon pressure between the tool and the emery 
the face of the grindstone while the wheel is regulated according to the judg 


greater part of the metal is being roughed 
off For the same reason they hold the 
tool stationary the 
the last stage of the grinding when finish- 
ing the lip surface to the exact 
required. 


against stone during 
angle 
Purchase no grinder which does 
not permit free access of the water to 
the flat surface of the the 
operation of grinding. 

The injury to tools from overheating 
in grinding is more or 


tool 


during 


less serious, be 
cause there is no way of detecting it ex- 
finding through actual use that 


the tool has become of inferior quality 


cept by 

Tools should never be ground by fast- 
ening them. solidly in a slide or tool rest 
which is fed directly against the emery 


wheel with a screw (positive feed), since 


ment of the operator 
Occasionally 


tools are overheated by 
running at too high speeds in the lathe. 
In this case, however, the injury to the 
tool is perfectly apparent and therefore 
not so serious as the overheating on the 
emery wheel 

When a tool has been overheated either in 
grinding or in the machine tool, it can again 
be rendered first-class in quality by re 
1/16 inch to 3/16 inch 
back from the cutting edge and back from 


grinding it from 
the lip surface, because overheating from 
grinding or running in the machine tool 
rarely penetrates beyond this depth 

To secure a constant supply of uniform 
the smith and the grinder 
and do not change the make of tool steel. 


tools, watch 
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DESCRIPTION OF THE TAYLOR UNIVERSAL 
[oot GRINDER 
1896, Mr 
a universal tool grinder 


Prior to August, [Taylor de- 


signed and built 
which he has installed in various plants 
in conjunction with his system of “Task 
Management,” as the machine represents 
the ideal means of producing the results 
desired in every well regulated shop. I 
will describe in detail its construction and 
method of operation based upon my actual 
experience with the machine 

following 


Che machine embodies the 


advantages 

It is the simplest of all grinding ma- 
chines and can be thoroughly understood 
and operated by the cheapest help. In 


principle it is an exact imitation of hand 


grinding. 

It works with the least liability to in- 
jure high-speed and tempered tools by 
drawing their temper. A definite pres- 


sure is automatically maintained on each 
size and shaped tool so as to grind it at 
the fastest speed without danger of soft- 
ening the tool. 

It will grind an exceptionally 
number of tools fast, because one 
man can set while the other man is grind- 
man 


large 
very 
ing It can be operated by one 
where conditions do not require two. 
maintains standard 
tools in the 


It produces and 
metal-cutting 
simplest possible way and with the least 


shapes in 


expenditure of time and material, and is 
capable of grinding any kind of a tool 
to a predetermined shape by means of a 
former made exactly to the shape desired 


[he tool may have any desired curve or 


straight line for the cutting edge, or a 


combination of curve and straight line 


ind be ground in one setting The 


formers are so simple that they can be 


quickly made in your own shop 
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PHOTO R. EQUIPMENT OF TOOL 

The machine is simple in design, mas- 
sive and well proportioned, designed to 
facilitate rapid and accurate work, pos- 
parts, absence of 


sesses few wearing 


adjustments; the simplicity 
enables the operator, 
sessing but little skill, to comprehend 
quickly and reproduce accurately standard 
Che spindle is unusually heavy and 


complicated 


of operation pos- 


tools. 
runs in bearings of extra length, which 
are thoroughly lubricated and effectively 
protected from water and grit. The platen 
and hood are arranged so that they will 
wheel as it be 


readily move up to the 


comes smaller by wear 


W HEEI 


ordinary 


EMERY 


[he wheel is of the shape 
large diameter and wide face. By means 
of a cam and lever the wheel is provided 


vith ateral or oscillating motion which 


HOLDERS, SETTING TABLES, ETC, 
assists in preserving a true grinding su: 
face and greatly reduces the usual amou 
of redressing required. 

The ‘oscillation can be adjusted, 
shown in Fig. 52. The wheel and osc 
lating motion are driven independently 
each other 


WatTER SUPPLY 
The 
nose of 


low velocity through an adjustable nozz 


the tool, in a large volume 


which is carried by a jointed and counter 


balance pipe frame swung from the top 


of the hood. This enable 


the operator to swing the stream to ar 


arrangement 


from the work at will, and insures 


ample stream, with the least splash, at th 
proper point for cooling the tool 


The pump and tank are employed wher 


it is impossible to connect with a 


water is conveyed directly to the 


water 
































PHOTO P. TAYLOR UNIVERSAL TOOL GRINDER 


PHOTO Q. 


THE GRINDING OPERATION 
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respond to the diameter of the 
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nain, and in the winter when the water 
from the main is so cold as to be of dis- 
omfort to the operator. 

The base of the machine forms a reser 
oir which is drained by gravity either 
to the pump tank or the sewer. The 
eservoir can be cleaned through hand 
oles located front and back of the ma 
hine. The water guard around the front 
f the machine is detachable and can be 
moved to permit grinding tools where 
hanks are of exceptional length 
As the pressure of the tool against the 
adjustable 


heel is controlled by an 


vunterweight, the risk of burning is 
isily avoided. Experience and judgment 
nable the operator to determine the max 
mum safe pressure which will rapidly 
nish each size and class of tool, and he 
ljusts the counterweight accordingly. As 
the wheel’s diameter decreases from wear 
the pressyre should be correspondingly in 
creased to maintain the safe maximum re 
duction in grinding 

It has also been found in practice that 
tools grind faster and with less risk of 
down as 
This re 
with the 


burning when rocked up and 
well as laterally while grinding 
luces the surface in contact 
wheel to a minimum, and, in finishing 
the operator has simply to swing the tool 
holder from side to side and the shape of 
the former is of necessity reproduced in 
the tool. 

When the operator desires to remove 
the tool or withdraw it for examination, 
kis foot, placed upon the treadle, releases 
the pressure of the counterweight and the 
holder is immediately free. 
PLATE AND DIALS 


[HE PLATEN, INDEX 


The platen upon which the tool holder 
rests is faced with steel to resist wear 
It can be adjusted to any desired angle 
by means of a hand wheel and an index 


ttached thereto, as shown in Fig. 53 
[his arrangement also permits grinding 
a greater variety of irregularly shaped 
tools by hand, in a more economical and 
efficient manner than is possible with any 
other type of machine 

Explanation of the dial shown in Fig 
53 is as follows: The lines radiating 
right to left from the axis of the platen 
represent degrees; the curved lines rep 


resent hights in inches. The compensat 


ing dial on the index plate indicates the 


roper position for the index plate to cor 
wheel 
he dimensions are graduated in_ half 
ches, and the figures scored on the dial 
present the distance from the face of the 
heel to the circumference of the flange; 
the wheel decreases in diameter, the 
iten and hood are moved up so as to 
ep dimension A constant, the index 
late is adjusted by loosening nuts D and 
and set to its proper position as indi- 
ted by the compensating dial after the 
determined by 


xact distance has been 


easuring 
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[he important constant is dimension A 
representing the distance from the face of 
the wheel to a line in the same plane as 
the axis of the platen and indicated by a 
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FORMERS FOR AYLOR GRINDER 


line scored on the side of the platen and 
identified in Fig. 53 by letter C 

[he face of the platen is in the same 
plane as the center line of the wheel when 
degree line O, hight curve 3% inch and 
index plate 


the indicating edge of the 


795 


intersect; this position remains constant 
for all diameters of the wheel. 

[he apron is faced with a hardened 
steel wear and is made 
adjustable in an 


and hand wheel attached to the hood. Its 


plate to resist 
1 out by means of a screw 
4 

face is in the same plane as the axis 
of the spindle and the face of the wheel. 
Through the medium of its adjustment is 
regulated the amount of metal to be 
ground off 


OPERATION OF GRINDER 


After the tool has been set in the tool 
holder, as hereinafter described, it 1s set 
upon the platen in front of the emery 
with the former resting against the 
ipron, which is adjusted in or out to 
bring the tool in contact with the wheel 
The tool is held against the wheel with a 
definite pressure by means of a_ yoke 
attached to the counterweight 


hooked to the 


shown in photo Q Chis pressure also 


which 1s 
ind is also tool holder, as 
serves to keep the former in contact with 
the apron, thereby assuring the outline of 
the tool being an exact duplicate of the 
former 

It is interesting to note that two boys 
have repeatedly ground over 600 tools in 
ten hours on this machine 

Figs. 54, 55 and 56 illustrate an equip 
ment of standard-shape formers made of 
hardened steel and symbolized in accord- 
ance with Taylor’s classification of stan- 
dard tools, as heretofore described 

It will be noted that the formers are an 
exact shape of the cutting edges of the 
tcols; this feature enables the operator 
to comprehend readily the complete opera 
without the need of 
embellished with 

explanatory of 
side of all 


tion of grinding 


complicated charts 
extensive instructions 
manipulation The reverse 
formers is the opposite hand to the one 
shown 

A drawer should be provided for stock 
ing the entire equipment of formers, 
systematically arranged, so as to facilitate 
locating them quickly and for convenience 
in handling them The arrangement of 
such a drawer is illustrated in Fig. 57 and 
forms a part of the receiving bench for 
incoming tools, as shown in Fig 
1 located directly beneath the setting 
table. The drawer should be mounted on 


rollers and provided with a lock It will 


58, and 


he noted th it each slot 18 symbolized, de 
former contained therein, in 
issification of 


scribing the 
ccordance with — the cl 


stand rd shapes 
ARRANGEMENT OF GRINDING DEPARTMENT 


Fig. s8 shows the best method of ar 
rangement to assure ease of operation 


time for 
Plenty of 


nditure of 
two operators 
bench surface enables the operator to 
assort the work advant geously 

When the tools reach the grinding de 
should be assorted on the 


partment they 
i with their 


T elvil bench in accordance 
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size and symbol, paying particular atten- 
tion to grouping each size with their noses 
as near the same hight as possible; regu 
larity in hight of nose requires less adjust- 
ing at the setting table and at the index 
Newly 


dressed tools do not require this atten- 


and saves time forged and re 
tion regarding the hight of nose 

It is not economical to grind tools in 
\ col 


each day of the 


small lots or one or two at a time 
lection should be mad 
tools returned to the tool room which re 
quire grinding and assigned to the grind 
ing department on the following morning 
To accomplish this a sufficient quantity 
of each size tool should be provided to 


enable the tool room to assign tools for 
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1. Right-hand end tool holder. 2. Left 
hand end tool holder. 3. Right-hand side 
holder. 4. Left-hand side holder. A. 
Right-hand auxiliary short 
shanks. B. Left-hand auxiliary clamp for 
short shanks. C. 
The end tool holders Nos. 1 and 2, as 


clamp for 
Packing pieces. 


shown in photo R, are fitted with an ad 
justable former clamp, movable forward 
and back and from side to side, so as to 
aline the former with the nose of the tool, 
which lies in a slot along the front of the 
base of the holder and is rigidly held in 
position by means of a clamping block 
bearing on the inside top edge of the 
tool’s shank 


ates by means of a screw and hand wheel 


The clamping block oper 
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with end tool holders Nos. 1 and 2 f 
short shanks down to 3 
All tool holders, au» 


iliary clamps and packing pieces are syn 


clamping 
inches in length. 


bolized as shown in photo R. 

All of the tool holders are stocked « 
a shelf under the receiving bench, 
shown in photo 5. The packing piec 
auxiliary clamps, gages and emery-wh¢ 
dresser are stocked in a drawer to tl 
right of former drawer in receiving ben 
as shown in Fig. 58 

First OperRATION—GRIND Top or Lip 

SURFACE 

This operation is for all types of tool 

Select the proper hand former and si 


‘ 
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PHOTO Ss 


at least two days before the stock is de 
pleted 


SettinG TABLE AND Toot HoLpers 


lhe setting table, as shown in photos 
kK and §S, is fitted with a V-shaped aline 
ment gage provided with a head movable 
inward and outward and faced with a 
steel plate against which the former rests 
while setting. The nose of the tool rests 
part, and the 
amount of metal to be ground off is de 


against the stationary 
termined by moving the head in or out as 
the condition may require. There is a 
graduated index on top of the head for 
measuring the necessary amount of metal 
On the left-hand end 
of the alinement gage is located a dial for 


to be ground away 


reading the hight of the tool's nose, by 
which the index on the platen is set to 
give the proper clearance angle for that 
particular hight of nose 

Photo 
holders, setting tables, etc., as follows: 


R.shows an equipment of tool 


ARRANGE MENT OF GRINDER AND 


SETTING TABLI PHOTO 1 
The handles of the end tool holder are 
located in such a position as to permit the 
greatest scope without interference to any 
part of the holder when swung from side 
to side during the process of grinding 

Che former clamps on side tool holders 
Nos. 3 and 4, 
stationary, as no adjustment is required. 
The holders’ position on the platen is de 
termined by the former, and they remain 
stationary. Packing pieces C are used in 
conjunction with these holders for clamp 
ing the tool in a proper position to define 
the proper back slope and rake 

The former clamps on both types of 
tool holders are provided with a pin, 
located at the extreme end, to which the 
pressure yoke is attached. By this ar 
rangement pressure is applied at a point 
which keeps the holder in its proper posi 
tion against the apron and assures the best 
results in grinding. 

\uxiliary clamps 4 and B, as shown in 
photo R, are to be used in conjunction 


as shown in photo R, are 


SOME OF THE SHAPES GROUND 


tool holder as defined by the symbol on 
the instruction chart, see Fig. 62, corre 
sponding to the symbol on the shank of 
the tool. Place the tool holder on the 
setting table with the handle toward you 
fit the former in the slot of the clamp 
with the symbol called for facing upward 
and tighten the set-screw. Then refer t 
the instruction chart and see if packing 
piece C is required, which will be indi 
cated in the column marked “Holder,” 
as 3—C or 4—C, as the case may re 
quire; if so, set it in its proper place in 
the tool slot along the base of the holder 
lay the tool upon it on its side, as shown 
in Fig. 59, with the nose pointing away 
from you and with the nose of the tool 
directly under the middle of the former 
and screw down the clamping block with 
a wrench provided for the purpose. 
Then move the nose of the tool up t 
the dial on the left side of the setting 
table and read its hight on the line in 
the same plane with the center of the 














AMERICAN MACHINIST 


November 21, 1907. 
After fixing this in your mind, refer to 
lies to all shapes of tools 


\s heretofore described in Fig. 53, the marked “Index” and note the degree given 





of the index dial on the grinder is for the surface of the nose 


platen index on the grindet 


& 







































































Floor Space Required 12 x 15 Feet 





Receiving bench 











Rack for Finished Tools 








grees, numbered 
th side of the dial, and of curved lines, 
presenting the 
d corresponding to the graduations on set the platen at 


oss the top of dial 
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former against the apron, as shown and 
described on photo; then hook the pres 
sure yoke to the pin provided for that 
purpose; throw on oscillation; swing the 
water nozzle so that the stream plays di 
rectly upon the nose of the tool; feed 
the tool to the wheel by means of the 
hand wheel on the apron until the re 
quired amount is ground off 

Where two men are employed, one Set 
ting and one grinding, immediately the 
one setting has completed the operation 
of setting the tool he passes the holder to 
the one grinding and repeats the operation 
of setting with the duplicate set of form 
rs and tool holders; in this instance the 
me grinding reads the hights to which 
the platen index is to be set by means of a 
hand dial, provided for the purpose, which 
he sets on the face of the platen in front 
of the nose of the tool 

After the top surface of each tool has 
been ground, it is replaced in the group 
from which it was taken, so that each 
group on the receiving bench may be com 
plete in its assortment for the second 


operation 


SECOND OPERATION—GRIND RIGHT SIDE OF 


Toots REouIRING SAMI 


his operation is second for all shapes 
excepting round-nose roughing tools. Ths 
proper former is selected and fitted to the 
side tool holder iS previously described 
in the first operation 

Then set the tool on its base, with the 


nose pointing upward, in the slot along 
the base of the holder, with the nose un 
der the middle of the former, and screw 
down the clamping block then refer to 
the instruction chart in column marked 


“Index” and ascertain the degrees at 
which the platen index is to be set; move 
the end of the nose of the tool up to the 
dial on the setting table and gage the 
hight on a line in the same plane as the 
cutting edge of the tool and set the platen 
to the proper angle for side clearance 
lransfer the tool holder to the platen and 
proceed with the grinding operation as 
described in first operation Note the 
column marked “Oscillation,” on the in 
struction chart, to see if it is “On” or 
“Off;” this applies particularly to bent 
tools 

After grinding of the side has been 
completed, replace the tool in its respec 
tive group on the receiving bench, ready 


for the third operation 


THirp Operation—Grinp Lerr Sipe or 
looLs 

[his operation is third for all shapes 
excepting round-nos« roughing tools 
With the exception of using the opposite 
hand side tool holder and reversing the 
former with the proper symbol facing up 
ward, this operation is identical with the 
second operation As the sides are 
ground, replace them in their respective 
groups on the receiving bench, ready for 


the fourth and last operation 








FourtTH OPpeRATION—GRIND END 
[his operation is the fourth and com- 
pleting operation for all shapes excepting 
which are 
Select the 
former tool holder as indi- 
Fig. 62, 


round-nose roughing tools, 


finished in two operations 
proper hand 
cated by the instruction chart, 
corresponding to the symbol on the shank 
of the tool. Place the holder on the set- 
ting table with the handle toward you; 
fit the former in the slot of the clamp with 
the symbol called for facing upward and 
tighten the set-screws. Then loosen the 
locks the adjustable former 
back of the 


former 


nut which 
clamp; this nut is located 
et-screw employed to clamp the 
Place the tool 


of the holder, with the nose directly un- 


in the slot along the base 


der the former, and clamp the tool rigidly 
by means of the hand wheel on top of the 
holder. Then shove the nose of the tool 
» into the V-shaped gage on the setting 
table and adjust the former clamp so the 
former is with the 
tool, as shown in Fig. 6; then tighten the 
The feature of alining the 
former with the nose of the tool each time 


alined nose of the 


set-screws 


a tool is set assures absolute regularity 
and an exact duplication in the shape of 
the cutting edges of all tools of the same 
$size. 

Then move the nose of the tool up to 
the dial on the setting table and read its 
hight on a line in the same plane as the 
top surface of the nose, as shown in Fig. 
61; read the degree to which the platen is 
to be set from the column marked “In- 
dex” on the instruction chart and set the 
of the platen as des- 
cribed. Then transfer the tool holder to 
the platen, hook the pressure yoke to the 
holder, stream of water di- 
rectly on the nose of the tool, adjust the 
apron to bring the tool in contact with 


index heretofore 


swing the 


holder 
from side to side, following the shape of 


the wheel, swing or wabble the 


the former until a sufficient amount of 
metal has been cut 
As the 


removed from the holder and placed on 
a rack back of the operator, assorted in 


away 


tools are ground, they are 


groups in accordance with their symbols, 
ready for delivery to the tool room 


EXPLANATION OF INSTRUCTION CHART 


fhe value of properly selected symbols 


is wholly apparent when the instruction 
has been exam 
identification 


and instructions for grinding are handled 


chart, shown in Fig. 62, 


ined, where classification, 
entirely by symbols 

\ great amount of energy, thought and 
time has been expended in compiling a 
general classification for the entire equip 
ment of tools used in the shop by symbol 
and in sub-classifying each general class, 
so that the scheme may be elastic, com 
prehensive and permit arrangement and 
stocking tools and material in the most 
approved manner in accordance with the 


general classification as given on page 760. 
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The first square at the top of the column 
hand and whether the tooi 
Directly under this 


describes the 
is straight or bent 
square is a figure illustrating the shape of 


the tool, !abeled with letters a, b, c, d 
identifying the surfaces which are to be 


ground; under the figure is the symbol for 
that 
with the symbol stamped on the shank of 


The 


° ‘ . ° 
and describes the meaning of the 


particular tool which corresponds 


the tool second column is marked 
“Face” 
letters a, b, c, d corresponding to the vari 


ous surfaces of the nose. The third col- 





umn marked “Index,” gives the degrees 
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\ —— 
gS | 
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HOW THI OOL IS HELD AND MEASURED 


index on the 
fourth 


at which the platen is 


marked 


formers to be 


to be set The column 


“Former,” designates the 
used he fifth column, marked “Holder,” 
designates the tool holders and the pack 
ing pieces to be used. The sixth column, 


marked “Oscillation,” indicates wheth« 
the lateral 


It is an interesting fact that after an oper 


motion is to be used or not 
ator has set tools for ten days or mor 


he rarely has occasion to refer to the 
chart, 


and grinding too 


for the entire operation of setting 
ls is so simple that it is 


easily memorized 
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In the column marked “Index” i 
marked “Top” for bent rig 
hand (PRSD) and _ bent left-h 
(P RSE) sharp roughing tools, the 
gree given as minus 4 (— 4) means 
the index dial on the platen is bro 
up so that the degree given (— 4) is 
the negative side of zero, it being un 


division 


stood that all lines above zero are p 
tive and all lines below are negative 

A few of the shapes, ground on 
Taylor universal tool grinder are s! 
in Photo 1 


\mouNT oF METAL TO BE REMOVE 
First GRINDING 
About ™% inch of metal should 


all newly for 
suffi 


ground off the tops of 
and redressed tools; and a 
amount of metal should be ground f: 
the sides and ends of all shaped tools 
as to secure a perfect cutting edge, eit 
curved or straight 
At each subsequent grinding just a s 

cient amount of metal should be remoy 
from the top, side and end of all shaped 
tools to cutting ed: 
Experience will determine the necess 


render a perfect 
amount. 

When the lip surface of any shape t 
surface of 


is ground below the top 


shank, omit oscillation of the wheel 





The imports of Brazil for the first six 
1907 
the imports of the same period of 1906 


OT 3! 


months of show an increase ove! 
The increase in the ir 

United States 
to about 24.4 per cent., being, therefor: 
less than the average, and demonstrating 
that as far as the half 
United States has lost 
greatest actual 


per cent. 


ports from the amounts 


year goes the 
ground. The 
was that of 
Great Britain, which not only amounted 


increase 


te over $8,000,000 for the half year, b 

represented an increase of 42.5 per cent 
over the imports of Brazil from Great 
The most sig 
increase, in some respects, is 
that of Germany, which made a record 
of 46.1 per over the year befor 

The comparative rank of Great Brita 

Germany, and the United States in the 
trade of Brazil has not been 
changed, but the lead of the two con 
United States 


Britain the year before. 
nificant 


cent 


import 


petitors of the materially 


ncre ased 





The new Union station at Washingt 
of... 


use in the world, was opened for regular 


which is the largest at present in 


trains on howeve 


take 


October 27. It will, 


some time to complete it, and 
Baltimore & Ohio Ra 
into it TI 
33 tracks side by si 


present only the 


road trains are running 


station contains 


s 


and has ~ big terminal building which 


designed to be harmon) 


artistically in 
with the public buildings of the capital 
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Small Shrinkage Frees a Casting 


A neat job of making castings in metal 


molds recently came to notice and 
presented many interesting features. A 
very small venting area is sufficient, little 
more than hair lines across the surface in 
some cases, but seeming to give all that 


was required. The metal is forced into 





1 A 
or 
NMTTL A. 
~ A 


MOLD FOR CASTING METAL RATCHET WHEE! 
the molds by pressure in much the same 
way as the slugs are cast in a linotype o1 
other type-casting’ machine 

One particularly interesting job was a 
fairly large ratchet wheel with sunken 
characters on each tooth. The mold was 
made as shown in the sketch, each charac 
ter being in relief on the small pieces A A 
set to mold as shown 

This was about 3/16 inch wide on the 
face and the hub, but had a very thin web 
which gave a tendency to warp in cooling 
The metal was forced in near the center 
and flowed outward to fill the teeth. 

The removal from the mold was ac- 
complished by finding how much the metal 


AMERICAN MACHINIST 
would shrink. This was found to be a 
trifle less than 0.003 inch per inch of diam 
eter, and this had to be divided between 
the two sides 

On a ratchet wheel 2 inches in diameter 
the character can be raised only 0.003 inch 
) order to have the shrinkage pull the 


1 
I 


casting away from the mold enough to 
free the wheel. This was done very suc 
cessfully, and the characters were plainly 
seen on the edge. To those who are not 
accustomed to fine measurements the idea 
of cutting raised characters only 0.003 inch 
seems almost incredible, and the forcing 
in of so many small blocks was not an 
easy task 

The metal was a special grade of bab 
bitt, made hard’ enough to stand consid- 
erable wear; it was fairly strong, to resist 


shocks c. 


Early Mill Machinery, the 


Ellicotts, and Oliver 
Evans 
By PauL VINCENT 


The article at page 672 regarding the 
‘Young Millwright’s and Miller's Guide,” 
by Oliver Evans, part of which book was 
written by Thomas Ellicott, has attracted 
my attention, as I have some acquaint 
ance with the scene of the early labors 
of the Ellicotts I believe a few facts re 
lating to their work and the relation of 
Oliver Evans to it will prove of interest 


Exizticott’s MILLS 


lo all readers of the early history of 
railroading in America, the town of 
Ellicott’s Mills, Md., is known by name 
at least; it was the first important point 


reached by the Baltimore & Ohio rail- 
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FIG I OLD STONE MILL BUILDING OF 


1809 ON THE PATAPSCO AT ELLICOTT CITY 
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road, upon which cars were drawn 


horses. This town, now known 

Ellicott City, which is nearly 15 miles « 
from Baltimore along the railroad, | 
its origin in the purchase in 177 
brothers Andrew and |i 


Ellicott of a tract of land on the |] 


2 by 


Joseph, 


tapsco river, which afforded them ex« 
lent water power for the mills which tl 


built for grinding wheat, corn and ot! 














FIG. 2. OLD ELLICOTT SAFE 


grains, and had ready for operation in 
1774. The Ellicotts were men of great 
intelligence, foresight and public spirit, 
and they and their successors played an 
important part in the development ot 
Maryland. Machinery combining the in 
ventions of the three brothers was em 
bodied in a flour mill 100 feet long, 
erected in 1774, which, however, was de 
Other mills 
f 


stroyed by fire in_ 1809. 
built; but most ¢ 


were subsequently 
these early structures were destroyed by 
the flood of 1868. 
eral mills at work both here and at othe 
though stean 


There are still sev 


points along the river, 
power has to some extent supplemented 
and superseded the water power. Fig. 1 
is a recent view of one of the old stone 
buildings which still remains standing; 
it was built in 1809, as can be seen on the 
stone in the upper left-hand corner. In 
modern times” it was enlarged at the 
ends and on top by the addition of the 
frame structures shown. The road in the 
foreground is the old Frederick turnpike 
There is still standing on the other side 
of it from the building shown, another 
old stone building with the date of 1789. 
which is used as a storehouse by the pres 
ent owners of the mills 

The vxtensive improvements made by 
the Ellicotts to their land cost a great 
deal of money, and they were assisted 
financially by “Charles Carroll of Carroll 
ton” (as his famous signature to the 
Declaration of Independence reads), who 
acted as a banker and made loans upon 
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Fig. 2 is a picture of an old 
Ellicott’s Mills, 


robably in use in 1780 and is still in 


rtgage 
lic from which was 
yssession of the Ellicott family. It is a 
fe, cast in one piece (except, of course, 
e door), 18 inches wide, 16 inches deep 
d 28 inches high 


MILL 


Che Ellicotts were already experienced 


IMPROVEMENTS IN MACHINERY 


illers, having been engaged in that occu 


tion near the Delaware river in Pem 


vivania before coming to Maryland; 


ey made many inventions in mill ma 


hinery, and in their Pennsylvania mill 


sed “elevators” and “hopper boys,” as 
rly as 1761 public 


Their generous 
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boat for ascending currents im rivers 


1786 to Robert Lemmor tor 


carding and 


another in 


spinning 


improvements in 


1787 to Oliver 


achines; and a third in 
j 


Evans for the elevator, hopper boy and a 


steam carriage, for 14 years, with the ex 
clusive right of making and selling withm 
After this treachery, the Ell 


the State 
cotts ceased their intercourse with Evans, 


and paid no attention to him, being peac« 


ful Quakers and = averse to litigation 
However, in 1812 or 1813, he had the 
effrontery to bring suit against Ellicott 
& Co. for using these inventions in the 


mills on the Patapsco and Gwynn’s falls 


At this time the original membets of th« 


first Ellicott company were all either de 


Sor 


INTRODI ON OF THE VEHICLE BRAKE 

\ devi \ niversal use was, it 
is said, firs this country in the 
workshop Ellicott’s Mills, in 1815; 
this is the brake for vehicles, which was 
seen in | nd elgium by young 


James Brooke Ellicott, who sent a draw 


ing of it to John EIl 7 
tf the brake, wagon were ¢ 
voing d wh ] ] ck vv 
wheels by a strong « ! 


\NOTHER OI HE OLD 
lig 3. 1s view otf ano 
Patapsco Valley 
located on 


nie Branch lr} picture oi 


fore the use 


hecked when 


\liLis 

the one of 
mills, being 
own as Bon 
ves a slight 
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FIG. 3. TYRRELL’S MILL ON BONNII 


spirit, however, led them to a_ cours 


which proved unfortunate for the family 


in the long run In order that other 


makers of 
portunity to use their inventions they de 


flour should have a free op 


clined taking out patent rights from the 


legislature But a man came along who, 
ifter annually accepting the hospitality 
of the Ellicotts and spending some time 


it Ellicott’s Mills, where he was free to 
there, did 
Maryland 


himself as the 


nspect the inventions in use 


not scruple to go before the 
legislature and represent 
inventor of the elevator and the hopper 


boy, in order to obtain patent rights on 


them. This man was Oliver Evans. Be 
fore the adoption of the United States 
constitution, it appears that only three 


patents had been granted by Maryland, 


one in 1784 to James Rumsey, for a new 


BRANCH NEAR ILCHESTER i 


ased or had withdrawn, the firm being 


then composed of their sons 
EVANS vs. ELLIcot1 
lhe trial of the fase attracted much 
attention The Ellicotts plainly proved 
the claim of their father to the inven 
tions, so the other side resorted to the 
rgument that th rights of the Elli 


otts had expired and that Oliver Evans 
had a claim because ot having ombined 


the inventions together \pparently the 


jury did not consider that th 
had the 


Ellicotts 


right to give the use of the in 


ventions to the public free forever, as the 
case was decided in favor of | vans, 
a decision which has been severely 


Evans took full 


made much 


criticized \t any rate, 
advantage of it and money 


there by 


INTERIOR 


OF BONNIE BRANCH MI THIR 
idea of tl }) vy rv in 
Fig. 4 is an interior w on 
of this mill, showing ne 
exact ige ot vhicl canine 
tate Lhe ertical ! 
which 1 ine extending the 
f the building iw if 
3} Inches q re on ( 
258 inches squars t 
where the picture is taken 
wheels are Taste! 1 by Wi 
four sides, mostly i nd 
wood The shaft 1 of co 
down for the bearing rl 
wooden shaf o the right 1 
flats 


acToss 


DETAILS OF THE OLp Woop 


The following account of 


old machinery in the mills ¢ 


at pr ent 
e left side, 
whole hight 


t iron, about 


nd floor and 


third floor, 

Che gear 
dges on all 
me of them 
urse, turned 
( octagonal 


s 5% inches 


EN GEARING 
some of the 
m the Fred 
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erick road on Gwynn’s falls, near Balti- 


more, is furnished by a descendant of the 


Ellicotts, who states that he was well 
acquainted with the upper one of these 
three mills built about 1800. The orig 
inal gearing in the mills built by the 
Ellicotts was of wood. The master 
wheel on the water-wheel shaft in this 
mill was about 10 feet in diameter and 
had on its side cogs about 4 inches squar: 
and of about 6-n ch pitch, gearing into a 
pinion which originally had wooden cogs, 
later replaced by iron. This pinion drov: 
a horizontal countershaft of wood, which 
had on it a wheel about 6 feet in diam 


eter with wooden cogs of about 4-inch 
into the “tramme! head’ 


pitch, gearing 


on the bur pinion. There were three 
water wheels in this mill, the tower one 
driving one pair of burs, the middle one 


two, having two countershafts and sets 
of gearing, and the upper water wheel 
driving one bur and the other machinery 
of the mill. The upright shaft cf wood 
for the upstairs machinery was geared on 
to the upper master wheel with wooden 
cogs and ran 28 revolutions per minute. 
The only iron gearing was on one of the 
sets of rolls, and drove the wheat-clean 


ing machinery, which was mostly modern, 





A Fan Fly-wheel for Gasolene 
Engines 


By E. J. BARTLETT 


Nearly every gasolene automobile em- 
ploys some kind of a fan to produce strong 
currents of air through the cooling coils 
or radiator, and to accelerate the motion 
of the heated air away from the engine 
cylinders. Numerous attempts have been 
made to combine the fan and fly-wheel. 
These experiments have usually taken the 
form of a spoked fly-wheel with a number 
of sheet-metal blades cast in place be- 
tween the spokés, but; owing to the 
very intricate pattern and core boxes 
and the difficulty in molding such wheels, 
their use has not been found practi- 
cable. An outgrowth of these experi 
ments has taken the form of a fly- 
wheel with several spokes—usually five or 
seven—which are themselves cast in the 
form of blades. Such fly-wheels have 
been found entirely satisfactory in prac- 
tice, and some manufacturers are using 
them, thus dispensing with all fan parts 
proper at the expense of very little added 
complication to the fly-wheel. A fet notes 
on the design and construction of such a 
combination may be of interest 

As is well known, there is a large ele- 
ment of approximation in the calculation 
of any gasolene-engine fly-wheel, owing 
to the variations in different engines and 
even in the same engine working under 
different conditions. For a multi-cylinder 
automobile engine wide variations are per- 
missible, as this is one of the types which 
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imposes the least severe requirements on 
the fly-wheel. The engine when in gear 
with the vehicle has the whole vehicle 
inertia aiding it, and requires only a suf- 
ficient fly-wheel function to enable it to 
run light and at slow speeds. That a 
wide variation is practical is borne out in 
practice in several successful vehicles. 
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FIG. 2. PATTERN FOR FAN FLY-WHEEL 








FIG. 3. THE FAN FLY-WHEEL 


For the purpose of this article we will 
assume direct fly-wheel rim sizes which 
are known to operate with satisfaction for 
a 30 horse-power four-cylinder engine. 
These sizes define a rim 1 inch thick, 4 
inches wide, and with a mean diameter of 
twenty inches. The material of such a fly- 
wheel, considering its construction, may 
safely be cast iron. The maximum engine 
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speed should not exceed 2000 revolutions 
per minute. 

A common method of transmitting thx 
engine torque to the vehicle is by means 
of a cone clutch. Such a clutch, to trans 
mit the assumed power and with a spring 


practical to operate, should be at least 10 


inches in diameter. Allowing ™% inch of 
stock all around, gives a hub, to which th« 
blades are attached, 11 inches in diameter 
The resulting annular space for the blades 
or available fan is then 4 inches wide. At 
first thought this may seem insufficient 
Assuming a normal engine speed of 100 
revolutions per minute, the linear velocity 


of the mean fan center becomes 


y m X 15 X 1000 
= = 27 
12 3927 





feet per minute. An average size of a 
separate fan driven from the engine would 
be about 18 inches outside diameter. It 
would have a hub, if on a ball bearing, 
at least 4 inches in diameter, leaving a 
fan space 7 inches wide all around. Th: 
mean center would then be 11 inches in 
diameter, and its linear velocity at the 
same speed would be 


y= m > ux 1000 = 2378 
feet per minute approximately; or some 
36 per cent. less. 

Doubtless the thin sheet-metal blades of 
a specially designed fan would be more 
efficient than the thicker and rougher cast 
blades or spokes in the fly-wheel. There 
is another feature to consider. Referring 
to Fig. 1, in front of the fan in the space 
swept by the revolving blades a slight 
vacuum is formed, into which the air is 
constantly rushing and being carried 
through the fan and out of the openings 
provided for it. Before it is forced out 
through these openings, it is under a 
slight pressure. If the fan hub is small 
enough, there will probably be a_ space 
where the linear velocity of the blades, 
near the hub, would not be sufficient to 
force air against the slight pressure back 
of the fan, and the air currents would 
be reversed. For this reason the space 
in the fly-wheel occupied by the large hub 
would not be very effective were the hub 
of normal size. 

Experiments show that for automobile 
service a 30-degree angle of the blades 
gives the best results. The edges of the 
blades should be as sharp as can be cast, 
with the center about % inch thick, and 
should be tied to the rim and hub by gen- 
erous fillets. The general shape of the 
blades is shown in Fig. 3. 

The satisfactory results of the fly-wheel 
function of such a combination depends to 
quite an extent on the proper construction 
of the pattern, the method of molding 
and the handling of the casting in the 
foundry. A simple and desirable pattern 
may be made by building up a series of 
segments for the rim and annular core 
print, and setting in the web. As it is 
necessary that the fly-wheel be in perfect 
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ince, and the blades or spokes of the against circular slide rules; but as I have be seen that th W portion of 
1e size and angle, each is made by a’ used both kinds for a number of years, the compound 1 is identical with tl 


re made in the same core box As this and as I have designed and now use in my_ simple on xcept that the scale mark« 


wheel has seven blades, each core is special work some twenty original slid Face in Inche Dp 
seventh of the circumference and con rules, of which some are circular and n the comp ( 
s one blade [his blade is made fast some are straight, depending on a numbet narked “Fax f Gear ( 

the base of the triangular-shaped cor f considerations, I believe myself to | Pitel t will al ta 
the base is easily removable, as the as good a judge of tl re 1 merits ! litional ipper por i 1) 





further nsur¢ pert ince sma weve! uch pleas¢ t ntere \ ri \ k 
ses or lumps of met ré st on th Mr. Tils has show S ter f G 
( ft the rin tw 1 the sp kes r sat t i lt 
projections may be chipped as re personal appreciation of a few individ t] fol 
red when the wheel is machined and lesigner of sp | sl . t nd 
need no remuneration worth mentioning vhen it ter t exactly 
\s these sp ykkes ne essarily some ] } 14 ae \ ; sn 
t delicate, tr e is liable to occ lilsley and other m f f tl pitch approx l l tang 
gh the severe strains set up in them AMERICAN MaAcHI t] l lt OD 
en ( Ing nd fracture may result med 1 f Ss pury rati é 600 t 
has been four v experiment that be 1 | descriptio1 f Ip 1 gear t wit 
esults at tained by placing th ’ , 4 
d, after it has n poured, int d (M vhe st iror 
ted ove ind allow o itt ( | grad A S } t preset 
, , S000 p and tl 
——— teeth to be of t 5 i ute sy 




















EN EW OF SIM t lilsley and i eaders t 
—_ dy « how t | off for themselves 
By Cart G. Bart gear slide rule. which = without farther aid explanation, is 
— hang to the circular form be se it Number teeth 60, d etral pitch 
have long had in mind to comment does not lend itself thereto quite so readily ches (1.57 inch circular pitch) and, a 
n Mr. Tilsley’s article, “A Slide Rul s my simple gear rule cordingly, face about 4% inches (1.57 
the Strength of Gear Teeth n page [his compound gear ri es a 1.71 inches) 
“6, but have not until now found it con g 1 exampl f a slide rule for the so —— 
nt to do so Mr. Tilsley seems to lution of a problem involving two un Internal commer movements durin 
k he has made an improvement on my known quantities, and hence two equa September reported by the Bureau of 
gear slide rule by merely taking tions or sets of relations between all the Statistics of tl Department t { 
identical scl d Pp ting if int Vat bles f the p blen B eans if merce ind Labor di 1 1 te ny 
form of a ight one, while I con rule I determine d l tha s, decreased mark ctivity [his is par 
r that | de an improvement when’ without cutting and trying the num ticularly t of t live ck and gr 
hanged my riginal st ght form into f teetl d pitcl geal trade WW \ ¢ r t luring 
circ Tt ( The fact is that I first wl e di ter 1s en, t \ the tl ( l t we is 
F i 
N 
~ € _ es r= = ‘« 
F Gea t RCULAR PITCH 
—_ = . a a 
| PERMissiete STRESS OW MATERIAL « w © ' » wee N 
¥ 5¢ r ta w Fee Min L 
TANGENTIA 4D OW GEAR, IN PouNDS PATENTED & , 
FIG. 2. A COMPOUND GEAR SLIDE RULE 
igned the rule just about as Mr. tangential pressure to be transmitted by during September of the preceding year, 
sley’s illustration shows it, except that its teeth, the peripheral speed at which though shipments of l over some in 
cross-section I adopted was as shown this pressure is to be transmitted, the ratio portant roads and t lake commerce 
the accompanying illustration, Fig. 1. of the face or tooth length of e g show a small lume t d g A 
r. Tilsley’s cross-section is certainly an_ to its‘circular pitch; while on my simple — gust. Che freight movement on _ the 
provement over mine, as the movement rule this problem can be solved only by whole was, however, large enough to tax 
one slide has no chance of affecting the means of a series of trials to the utmost the carrying facilities of 
sition of the other Comparing the illustration, Fig. 2, of the railroads, and complaints of unsatis 
o be sure, | know that a number of my compound gear rule with that of the factory car service are again becoming 
gineers and draftsmen are prejudiced simple rule in Mr. Tilsley’s article, it will numerous in various parts of the country 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Hobbing the Dies in Pipe- 
threading Machines 


In submitting the following illustrations 
and descriptive matter for your approval 
I may say that most pipe-threading ma 
chines have their master taps or hobs, for 
recutting the dies in place, either smalle: 
w larger in diameter than the size the dies 
have to cut, depending, of course, upon 
the radial position of the dies in the 


screwing head 

In the present article the latter case is 
the only one under consideration where 
the dies are set with their cutting edges, 
is shown at A, in Fig. 2, and in this case 
it is usual to have the hob rather larger 
in diameter than the actual diameter re 
juired to be cut by the dies, so as to ob 
tain the necessary slight cutting clearance 

I find it more convenient to use a hob 
exactly the same diameter as the dies it 
its have to reproduce, and how the nec 
ssary clearance is obtained will be seen 
by referring to Figs. 1 and 2 

It will be noticed that the grooves for 
the dies are slightly wider than the dies 
themselves and packing strips S are sup 
plied to fill up the grooves when the dies 
ire in position. Each strip is provided 
with a pin fp, arranged to fit a correspond 





PAY 


FOR 
A Tool for Cutting Long 


Internal Keyways 


The illustration shows a tool for cut- 
ting long keyways in the hubs of cast- 
iron pulleys, etc. 

The: tool consists of a machine-steel 





USEFUL 


IDEAS 


shaft F and is driven by the pins G i 
the rod C, the pins being spaced proper! 
to mesh with the teeth of the cutter. 
The body is drilled as shown at H an 
a small oiler inserted for lubrication o 
the spindle. This spindle C is driven b 
a drill chuck in an upright drill and is fed 


irto the work as in drilling A guide A 
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HOBBING THREADING DIES 


ing notch » in the die head, and so is held 
in position 

These strips are placed at the back of 
the dies when the latter are being hobbed, 
as shown at A, Fig. 2, and at the front 
when the dies are being used for thread- 
ing pipes, as shown at B and C, Fig. 2, 
showing respectively the commencement 
and end of the cut 

T. M. LowrHian 
England. 


body 4, bored out and with a slot cut in 
cne end A bronze bushing B is made, 
and after being put in place is held by a 
headless set-screw \ tool-steel rod C 
is turned as shown, and one end is drilled 
to receive four pins of stubbs steel rod, 
which are driven in place. A thrust col- 
lar D is held in place by a taper pin. The 
cutter was cut with an ordinary gear 
cutter, and the teeth then filed and ground 


tc shape. The cutter revolves on a steel 


LONG INTERNAL KEYWAYS 


is fitted to the body and insures a straight 
keyway. 

When used for cutting a keyway in a 
different-sized hole, the bushing shown at 
P is used, the bushing being bored eccen 
tric and having a shoulder for convenience 
in holding in place J. B. HasKeEL 





Cutting V-Threads 


On page 491, C. A. Marston describes 
a method of cutting 60-inch threads by 
using the compound rest, but it seemed to 
me that one or two points which are 
worth noticing were left unmentioned. 

Consider the cutting action when chas 
ing a screw in the ordinary way with the 
top of the tool in the same plane as the 
lathe centers. Now apart from top rake 
due to inclination with the horizontal 
plane, the left-hand cutting edge gets a 
cutting rake from the fact that the tool 
is being fed along to the left; similarly 
the right-hand cutting edge gets a nega- 
tive cutting rake so that it is crushing in- 
stead of cutting clean. 

To avoid this, Marston’s method can 
be employed, viz., feeding in with the 
compound, which is set at half the angle 
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f the thread Then the left edge alone 
loes the cutting; to minimize chattering, 
cut 


the right side should be away sO as 


to give clearance Another advantage is 
that 
to the only cutting edge 


any desirable rake can now be given 


I have found this method quite satis 
in actual use, more especially in 
the 


tactory 


the case of a cast-iron screw when 


rdinary method resulted in _ frequent 


hipping and crushing of the thread 


F. BENNION 


Tap Drills for U. S. S. Threads 


For finding the size o1 


S. S. thread, just take the size of 
minus the 


not 


pitch ot thi 


a standard-drill size, the 


tap 
result is 
ke the 


By this ri 


next 
ile the tap hole for 3¢ in 
6 thread is 8 
nd for 1 
ch. If 
e, | would like to know it. 
lhis ] ht 
+] 


think, migl 
DS, becal S¢ tiie 


inch & 


there is more simple 


rule, | save a lot 
drills usually given a1 
© small J. Scuvurine 


A Gage for Setting Gear Cutters 
and Work 


On page 563 Mr. Rantsch offers a few 
iggestions, with cuts, for centering gear 
utters on the milling machine He go 
) some expense in making such a gag 


chooses a roundabout way 
Object desired \ly 


Put the 


nd certainly 
for obtaining the 
follows 
ar blanks 


utt 


ethod is as arbor 


rrying the aX between centers; 


hoose the proper cutter and mount it on 


the arbor as usual; start the machine and 


ocate the cutter somewhere near the 


center, by the eye; next bring up the tabl 


intil the cutter throws off small chip 


ind feed the table crosswis« feeding the 


work away trom the cutter before each 
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( rosswise 


taking a new 


throws no more chips, we 


milled surface 
ccurately 
enter by the 


we rk 


until the 


away evenly on 
will be accurately 
ng glass can be used in the 


| claim this to be the 


simple method 


by 


eye 
flat 
both 


movement, 
cut 


of course, 
When the 
have 

which we can 


Now, bring the 


and 


surtfac 


feed 


sides 


centered 


most acc 


Epw 
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Slitting-saw Support 


Having had considerable tr 


ting rams for 


~ Kil} 
Cap Screw 
' 
, 
—_——_ 
< Taj 


vertical 


Bras 














en 


before 
cutter 
flat 
center 
cutter to the 
the 
cul 


cutter 


last operation 


and 





* 
So5 


large LeBlond milling machine, with a 
slitting saw 9 inches diameter by % inch 
face, I devised the support shown in the 


photographs and sketch I am_ sending 


The rams are split 15 inches in length, 
and the trouble was that the saw would 
lead off and not cut parallel when using 
any amount of feed 


Che support is made of cast iron, and is 


fastened to the arm in the machine that 
carries the arbor supports. It was bored 
out so as to fit neatly, split and clamped 
to the arm with two %3%x1™%-inch cap 
screws. I then placed the support in posi 


tion on the machine, with the saw in 











place, and split the support just the width 
trouble in slit- of the saw, after which it was removed 
borine ills trom the n ching ( led ipped ror 
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| 
“ ‘ i 
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1 i 
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two brass screws with teat points to act off the plates after planing, bore out to the 
as shoes against the side of the saw; _ lines, then clamp to the other jig and drill 
these in turn were adjusted against the _through, using the first as a jig. This 
saw and when in the correct position were Was very unsatisfactory, as the accuracy 
held in place by check nuts. By using this demanded was finer than could be ob 
support I was able to use a gt od feed tained by setting to line. The other jig 
nd speed, and not worry about the pieces varied considerably when drilled through, 

f hin nything but as the bosses were not of equal length and 
cood , | casting was cast as’ the drill was insufficiently guided 

lid as possible and ribbed up to make 

, It been dubbed by _ th [He SECOND AND SUCCESSFUL METHOD 
nilling-ma n t horst ws [he second attempt was made by mak- 
res ible t] i) t of T 7 ‘ 

s it resembl lower jaw of a hors ng fiv dened collar bolts ground per- 

E. 1. Purp ee ‘ — stan 
ectly circular 1 inch diamet n the 
ea squaré der the s Ider; see 

4 . . | g 2 
. How a Pair of Jigs Were _— : 
. \ special holder to receive the stem of 
Drilled Correctly tl Starrett inside micrometer. Fig. 3, 
—? drilled right through to allow the microm- 

\ pair of jigs that came into my hands _ eter to « i direct contact with the 

be rectified may be of interest to some rface plate, a surface gage and a Starrett 
eaders situated in similar circumstances nside micr eter completed the outfit 

— a ee ; ™ fr" 7 
‘] 
0 
i 
° il te. \ 
i 
‘ xz 
\ 
‘A 
FIG. I. DRILLING JIG 
The jigs consisted of two gray-iron plates How THE CoLLAR Bo_ts Were UseED 
with five raised bosses registering off a Che collar bolts were inserted through 
planed face marked 4, Fig. 1, and boredto the holes and tightened sufficiently to al- 
receive a set of drilling and reaming bushes Jow of adjusting by tapping the head into 


which were to interchange in all holes. It 


it the holes should be ac 


was necessary th 


curately spaced, as the jigs were right 


[he two finished pieces 


jig 


hand 


not being made by the same firm, a 


was kept by each party. 


THE First ATTEMPT 


The first atte made was to mark 


mpt 


the correct position. 

The jig was stood on edge A on the sur 
face plate and the dimensions transferred 
from the micrometer, by adjusting the sur- 
over the 
thimble bolt on 
the jig until the dial again registered zero. 


All dimensions were checked horizontally 


when 
the 


face gage to zero passing 


and adjusting collar 


first. The jig was next set up vertically, 
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squared angle plate and 


the same process performed in this di 


against an 





rection. 


It will now be seen that we had 
all five collar bolts in exactly the po 
sitions required for the holes; all that 
was now necessary was to bolt the jig t 
the lathe fac« plate and with the aid of 


indicator portion of the surface gage 
bolt running perfectly true 
whole jig. When this was 
attained, the holt was and the 
hole [he same process was gone 
through for all holes 
We next made up the drilling and ream 
ing bushes, hardened and ground them to 
the 


error of 0.002 inch 


the 
set the collar 
by shifting the 
removed 


rebor d 


job was completed within an 
p 
©. Woop 


fit, and 





Cutting 60-degree Threads 


In cutting accurate threads, such as the 
thread the nose of a lathe spindle, I 
find it better to set the compound rest at 


as to have 


on 


28 degrees or 29 degrees. so 
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Fit 2 COLLAR BOLT 
i 4 
y ¥ 
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A 
FIG. 3. SPECIAL HOLDER FOR STARRETT INSIDE 
MICROMETER 
the tool finish on one side while it is 


roughing on the other. This does away with 
the tendency of “hogging in” and undersiz- 
ing the thread while taking the slow 
straight cuts in order to smooth the 
rough side. 

The kink I use in tap cutting is a good 
one and may save some tool-maker un- 
necessary grief when he. has his troubles 
with over-annealed steel or steel that will 
cut in “chucks.” This may be avoided by 
setting the compound rest at right angles 
the slide. This will make it 


Ww th cross 
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one side of the thread nce to the half-tone Fig. 1 shows the Now it will be seen that by turning the 





possible to work on 

at a time, and not interfere with the read completed tool and an unfinished ball on handle, the gears E and D turn together, 
ing on the cross slide. This kink may be the bar thus driving the members GG in or out 
employed on threads as fine as 20 pitcl By referring to the line cut Fig. 2, the according to which way the handle is 
and once tried, will be appreciated sectional view shows a machine-steel body turned and the lead of. the thread in the 


P. C. HALTER 1, into which is fitted the threaded shank gears E/ CARROLL ASHLEY 
b Th shaft C carries the tw vears — 


D D, which are keyed thereon. A graduated 


A Box Tool for Finishing Balls iat 7 is always adjustable and a line on Set-screws in Jigs 


he top of the retaining ember show 

In our factory we have to make balls y far to turn the hat MN threaded Whil a. » ameng 
f machine steel and it is essential tha nembers G G are a slip meee Feap my * stopp - rofilers 
they should be round and all alike pir hole >» ey Seer - ylind stim ti : th 
This work is done in a screw-machine. ‘°° ages Ht Nov won, ese an aten back and bring of the binding 
4 roughing tool removes the stock t rked " Hf. On the threaded sty stain 5 ' . m 
within about 0.005 inch of the right si m ree ers UU al t itt g t l t i his 
then this special tool is used to finis] taned — to the i , . t sed 2 
Che size of the ball is 1.125 inches d = the gears are protéct oon oe when ¢ " tin 

the 1 work 


eter. It is not separated from the bar unt 


ifter this sizing is done, when a drill i 





run through, the ball remaining on tl 


D HIT | 
drill when the hole is through \ refer AVUUUUUUVELUUUOY] 





























FIG. I, BOX TOOL FOR FINISHING BALI SET SCREW FOR JIGS 

\ Ha v I eg I beet annoyed with 

such mishaps, we looked for some way 

of fixing the screws used to clamp th 

work into the jigs used on the profile: 
and milling machit so that they could 

not be twisted off nor rammed into tl 

— > tters and b Ik of 

\ \ Wherever it is possibk 1 designing 
} } ) jigs and fixtures, the screws and clamps 
{—__ —— should be kept below the working line 
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FI , DETAILS O} HE BOX FOR FINISHIN( : nd watching 











So 


| saw that it made the jig one of the 
handiest in the shop 

Considering the ‘:me it took to pick up 
the pin and hunt around for the hol 
the head of the screw, and after getting 
the pin into place giving the screw a 
quarter turn (more or less), then taking 
the pin out to repeat the operation two or 
three times to get the work clamped down, 
the saving in time, tightening and loosen 
ing four screws with the disk is consid 
When using the pin to tighten 
the screws, two minutes were required te 
work, while with the disk one 


half minute is required, making a saving 
.J 


erable 
set the 
of one and one-half minutes to cac 
setting of the work and over :2 hours 
On 500 pieces Twelve hours at 25 cents 
per hour makes $3, besides the saving of 
wear and tear of the machinery which 
would have to be kept running that much 
longer under the old method 

The screws, Fig. 2, for this jig wet 
3/16x1/32 inch, with a %-inch square head 


5/16 inch long, made of machine steel and 


carbonized. The disk, Fig. 3, is made 
1'% inches diameter, 5/16 inch thick, %4- 
inch square hole through the center and 
] 
= 
— 5) 
= 
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1G I A PATTERN-MAKERS FACE LATHI 
MADE OUT OF AN ELECTRIC MOTOR 


the corners chamfered to make it easy to 
slip onto the screw head The face has 
the corners chamfered and is nurled. In 
operation the work C, Fig. 4, is placed 
in the jig &; the screw A is then turned 
easily with the thumb and finger until 


the clamp B is pushed up against the 
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work; the disk is then slipped onto the 
head and the screw tightened. I find that 
a disk 1% 


deal of leverage over the screw, and in 


inches diameter gives a good 
cases where only a light pressure is re 
quired they can be made smaller 
One chance still remains for the opera 
tor to smash a screw on these jigs, that 
is by leaving the disk on a screw after 
tightening the work, then thoughtlessly 
running the cutter against it; but so far 
no serews have been broken 
Geo. G. LITTLE 


A Patternmakers’ Face Lathe 
Made out of an Electric 
Motor 


In the shop where I worked some tim 
ago they had, quite often, large, round 
patterns to make, and they thought of 
using one of their motors as a lathe. A 
shoe was cast to fit the frame and a 
bracket for gear reduction was bolted on, 
This gave a very long bearing for the 
spindle, just what was needed for heavy 
work. Fig. 2 shows the adjustable end 


Face Plate 250 to 70 R.P.M 














FIG. 2 DETAIL OF THRUST BEARING 


thrust bearing. Many holes were drilled 
on an old face plate, by means of which 
iron straps might be fixed in case of hav- 
ing large patterns to make. This lathe 
was set on the end of a strong bench and 
could be raised up at will with blocks of 
wood P. FuRBER. 
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A Scale Holder and Shrink-rule 


Device 


For laying out metal patterns it is ofte: 
necessary to approximate the shrink, fo 
lack of a shrink rule, with close gradua 
tions. This holder is designed to over 
come this uncertain way 

The casting C is fastened to any edg 
of a face plate or bench block by screw D 
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8 Plate 6 
t 

Bench fo, 








SCALE HOLDER AND SHRINK-RULE DEVICE 


[his is held in the casting by the set 
screw E so as not to be lost. The scalc 
S$ is any standard scale and is fitted and 
held against the face f of the casting by 
bolt B. The scale 
to the foot has an angle of 8% degrees, 


for one-eighth inch 


as shown 

To use the scale, set the surface gage to 
any base line; all distances taken from 
this line taken from the scale by the sur 
face gage will be the proportions of 12% 
inches equals 12 inches. The face F is 
intended to hold the scale in a vertical 
position for ordinary measurement work 
Use bolt B as shown 

I believe tool and pattern makers will 
find this a useful tool 
FosTER 


H. B. 





Making Dies for Plastic 


Material 


It does a man good to get a call down 
mee in a while, so I suppose I had better 
look upon the letter, at page 600, by 
L. C. F. George as a direct intervention 
of Providence to keep me from getting 
swelled headed. 

I have kept, in a desultory sort of way, 

diary for many vears, where I have 
jotted down work done; so after reading 
the article referred to I looked over the 
diary and found that I have helped to 
make for one concern 288 rubber molds, 
besides others of which I have no record. 
When I say helped, | mean that I did the 
principal work, laying out, making of any 
special tools required for the job and 
work on the molds themselves 

I do: know that there was quite a lot 
of lettering on the moide I made, and 
these were stamped with letters which I 
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ought from a man who makes them for 
ie Philadelphia mint. I have forgotten 
is name, but his shop was, I think, at 
Arch Philadelphia 
Before giving my views on Mr. Pearce’s 
rticle, | looked at the cut of the article 
to make Mr 


where | 


Seventh and streets, 


Since 
fail to 
where he 


e had reading 


eorge’s article, | see 


,as wrong or has proved me 
vrong. 


[he piece shown in Mr. Pearce’s article, 


t page 272, would be just as easily made 
ale as female, so there is no question 
bout expense; the one would cost just 
bout the same as the other. With the 


iece shown, one squeeze in the hydraulic 


ress would do the trick. I have seen a 
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ordinary lathe dog as before mentioned 


A Novel Way to Face Tapers— 
A Sandpaper Block 


Fig. 2 represents a universal sandpaper 


or emery-cloth block. It is made by glu 


ing a piece of leather to a block of wood 


In the shop where I am at present em of suitable size and then slitting with a 
ployed we have a number of variable saw, leaving lands quarter of an inch 
speed friction cones to machine These wide. It fits concave, convex or flat sur 






































ub of a sphinx’s head about 1% inches ke 
leep, 2 inches wide and 3 or 4 inches 
. . —_ —_ J 
igh, pushed into a ‘tool-steel die block | 
vith one push. The only relation that SIE 
rea bears to the job is the relation it ati i 
ears to the size of the hydraulic-press 
Fi \ NOVEL WAY TO FACE TAPERS 
am and the pressure in the hydraulic 
ylinder. ; 
l um uy Mr. G mak } cones are faced 20 degrees from the cen faces and is a verv handv block and easily 
G Ss ) i rCOTRE akes 11S . . 
. ter line and would ordinarily be a hand made \ B. Brown 
molds practically in the same way I said | ' 
feed job, but one of the boys reasoned 
would do, except that I started to make , gt nee — 
out a way to make the lathe do its own 
what I thought Mr. Pearce had to make, ~* : r : ra 
° ’ . feeding 
gathered from Mr. Pearce’s drawing, and Th ' ' Kinks for Draftsmen 
- ’ re compound rest was turned with 
sed as much of Mr. Pearce’s already bed a is teal ail 
. . the handle at the back of the lathe, set to 
finished material as I could, while Mr ' , ; _ 
. tne require taper and tightenec down Ss surprising to note the 1; renc 
George has imagined a job and started _ It is surprising aifterence in 
> a tient drattsmen, with references the instru 
rom the first to make it 
5 ps a as ? Ti + 1 ) i Cs ] \ 1s¢ ‘> | 
[The molds made by Mr. George were tan Te and appliances they u Some wi 
made from a male force; so were mine \, | | have a most elaborate outfit of tools of all 
4 ’ ¢ : \ \ dese wprOns . Sol ics ( ied 
His male force was made from a die, 4 \ Nit / lescriptions, i 1 metime arried st 
. - / ‘ lh a ot 1 oO } ol] < . 
sunk by a die sinker: so was mine Now \ \ | ; / i tar tha they d n know which tmstru 
f . o use fo erti ¢ or cu 
it seems to me, as we have both done th« \ aay | SO ee ee 8 Core lin curve 
. : 4 . ] . ] . or ‘ 
job in practically the same way, we both ntil they have wasted some gray matter 
: ’ ‘ - at Oh; otl some oO } 
know our business, or we both don't wor a n the other hand son = tn 
E \ DIXIE FIG, 2 \ SANDPAPER BLOCK best designers of machinery will lay out 
Imost anything with nothing more than 
[hen an ordinary lathe dog was set on ©N¢ Size of pencil and pen compasses, a 
: : : [-square and triangle, using the pen for 
A Broach for Cutting Out the the tail spindle with the tail against the » sree | 
side of the compound-rest slid straight lines by removing it from the 
. . ‘ompasses his has the advantage of 
Bridges between Holes By setting a tool in the tool post and COMPasses. This has the advantag 
PY as seinen fine fot ; eliminating the wiping of the pen, which 
locking the cross feed, the compound rest id 1 , 
. wouk ye mecessary every time a Change 
This broach, as shown by sketch here- acts as a wedge and forces the lathe car 
: She ; F , in pens was mad I have made this a 
with, is a practical and inexpensive one, fiage forward. As the cross slide moves 
- practice tor the past three years—to use 
the compass pen tor ill work, straight 
* lines as well as circles and curves. As the 
— (73 = habit is formed, it would be pretty diffi 
. FA cult to go back to the slow method of 
—_ oe cleaning one pen and inking another 
che Vv 
Drive a a b D 1 in A 
-_ Cutting Edge _—* 
: MAKING DeTAILs 
G 
My practice in making details has 
ilways been to lay the tracing cloth over 
the original pencil drawing and pick off 
\ BROACH FOR CUTTING OUT THE BRIDGES BETWEEN HOLES ' aL pene I 
details without laying them out separately 
i ] Of course, it 18 necessary sometimes to 
is it is easily and quickly made and will outward and the carriage moves forward, , ' — 
‘ : ; . ] raw in parts otf another view beside the 
lo its work easily. It is made of tool the tool travels at the same angle as the ©'#% pa + ' ng 
; t yr trace mit this can be done on 
steel, hardened at C and D, and is used compound rest —— mae = hod 
° . : pene . ne ol, > ollo ' < retho . 
n holes from 1/32 to % inch larger than This arrangement is cofstantly in use the cloth By following this me oder 
he body E; it is to be used in cutting the in the shop, facing tapers from 10 to 20 siderable time is saved and chances for 
, . : : coal — , - ‘ ‘ ] »] ted > 
ridges F, by inserting the end G and ap- degrees. For some of the lathes we have ! listakes are practically eliminated; the 
plying a light sledge at C, using a small made a casting for the tail spindle, fitted dimensions should be taken from the 
quantity, of machine oil on the body The with a roller. to avoid marring the com-_ pencil drawing and inked in the tracing 
broach will do the rest S. ERMON pound-rest slide, to take the place of the L. J. MoNAHAN 
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Simultaneous Ideas and Inventions 


[he publication of any new ideas in 
machinery or new methods of doing work 
light the fact that 
been 


invariably brings to 


numerous other mechanics have 


working 


the same 


along similar lines, not always in 
way, but endeavoring to accom 
plish the same end 

An instance of this is the spur-gear 
hobbing machine recently made public in 
| 


thése columns, which has developed the 


fact that many others have been working 
line and in very similar 
ideas are worked out 
a side issue at. odd times, and in conse 
quence of the constant demand for regular 
goods during the past few years, the new 
machines have received scant attention 
This gives the concern having an ex 
perimental department that is independent 
of the 


immense 


manufacturing end of the shop an 


advantage over the small shop, 
the concentration of energy on the new 
idea develops it much more rapidly than is 


} 


he other case \s a result 


‘ 


possible in 
they can get the machine on the market, 
pvotect it by patents, and secure the benefits 
that belong to the pioneers in a new field 

[This would seem to show that it pays 
to devote as much time as possible to a 
new idea that looks good, instead of tak 
ing it up in a disconnected way at odd 
times with the idea that no one else is 
working out the same general plan. The 
chances are that you are not alone in the 
idea. 

While you don’t always pick a winner 
any more than you do at a horse race, 
that is one of the chances that must be 
taken; but the 
and in the way of dollars, that comes to 


prestige, both mechanical 
the first in the field, is worth considering 
when you get to wondering how much 
time you can spare to the new machine 

It’s another case of the early bird catch- 
ing the worm, although he occasionally 
gets caught himself 


Two Kinds of Criticism 





No one who is not super-sensitive ob- 
cts to criticism which brings out weak 
spots in a plan or design, as these are far 
helpful than the 
friendly praise which makes you feel that 
vou couldn’t make a mistake if you tried 


more meant-to-be 


But there is a kind of criticism which 


helps neither the giver nor the recipient, 
the kind that is all destructive and not 
constructive in the least. True it may set 
designer thinking that perhaps a cer- 
tain point may be improved, but there is 
no hint as to the critic’s ideas on the sub 
ect, if he ha? any 

It is a very different thing to look over 
1 tool or jig for special work and give 
out the uncalled-for statement that it isn’t 
what it ought to be, or that you wouldn't 


lave made it that wav. than to have the 
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job presented to you and be asked to 
out a set of tools for it. In too m: 
cases the critics have offered no sugg 
tions in the beginning and only conde: 
the finished tool to show that they kn 
it might have been made differently. 

the planni 


jigs or 


The designing of 
of any kind of work requires a cert 
amount of imagination, which is a qual 
that is lacking in the critics of the 
structive Chey can see a dey 
after it has been thought out and made 
get the idea that 


bette 


type 


cold iron, when they 
little 
but when it comes to making suggestio 


different washer might be 
of value, the destructive critic is all 
sea. 

The constructive critic, on the oth 
hand, has suggestions for improvemet 
that are real, points out ways and mea 
of making the desired changes and is 
real help rather than an irritating fat 
finder as are too many so-called critics 

In this same connection we may ci 
sider’the practice of defeating the obje 
failing to run tools 
operate jigs to their best advantag 
Fortunately this is not common, and y 


of a designer by 


we know of more than one case wher 
foreman has caused the rejection of 
good machine because it did not happer 
to suit his ideas as well as some otlh« 
seeing that it was not given 
fair chance to prove its worth. This is 


worst kird 


make, by 
destructive criticism of the 
because of its manifest unfairness to all 
concerned, the employing firm as well as 
to the builder of the tool. 

It is a good plan to refrain from criti 
cism of any kind unless you have a sug 
gestion that may lead to improvement, 
and at the same time it is well to re 
member that a change, or some way ot 
making it different, is not necessarily a1 
improvement Suggestions that meat 


something will always be welcomed by 


right-minded men 





The Grand Exhibition 


of Japan 


The exhibition to be held in Tokio i 
Ig¢12, according to the China Telegrap! 
is to be called the Grand Exhibition of 
Japan. It is to be held between April 1 
and October 31, 1912, and is intended t 
demonstrate the growth of Japanese in 
dustry, civilization, and resources. It is 
not only proposed to be the greatest fait 
ever held in Japan, but to give accommo 


dation to the different exhibits of foreig 
countries. The expenditure, inclusive ot 


10,000,000 yen (I yen = 49.8 cents), to be 


defrayed by the central government, will 
be an amount, 
with that to be 


government and new territories. 


unprecedented together 
expended by provincial 
In addi- 
tion to ample facilities to be given to for 


eign exhibitors, the erection of special 
halls by foreign countries is anticipated 
and the required tracts of land are to be 


offered gratuitously 
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ools and Machine Shop Appliances 


Ideas in Machine Shop Equipment That 


Make It Possible To Do Better Work at a Reduced Cost 





THE 


The Dahl Automatic Drill 
Grinder 


\ new drill grinder has recently been 
put on the market and is well illustrated 
our half tones, Figs. 1 and 2. In these 
ig. 1 shows the front of the machine, and 
Fig. 2 the rear. It is intended for gen- 
eral machine shop use and for large drills, 
ts range being from drills % inch to 3 


nches in diameter and is a distinct de 
lopment in that it is automatic in its 
ction. 
[he various elements of the design may 
briefly designated as follows: A sub 
tantial bed, resembling that of a lathe; 
grinding head carrying the wheel for 


f 


grinding the lips of the drill; a grinder 
head carrying a wheel for thinning down 
the point of the drill; the drill holder and 
feeding mechanism; the driving pulley 
operating a long shaft from which motion 
is taken for the base of the wheel which 
grinds the drill points, and for the feed 
ind rotation of the drill itself, and a pump 
with the necessary piping. 

The grinder head for the wheel grind 
ing the lips can be better seen in Fig. 1 
It pivots on a fulcrum located under the 
wheel and on the center line of the ma 
chine. An oscillating motion is given to 
this entire head by means of a cam on 
the shaft at the rear, and which operates 


LATEST 


INFORMATION 

















THE 


DAHI 


AUTOMATIC 




















FIG. I. THE DAHL AUTOMATIC 


GRINDER—FRONT 


VIEW 


DRILL GRINDER-—REAR VIEW 


through the bell crank which is seen di 
rectly behind the driving pulley The 
grinding head is held in its normal po 
sition by a heavy coiled spring plainly 
\ click feed, the ratchet 


and pawl of which can be seen in Fig. 1, 


shown in Fig. 2 


and which derives its motion from the 
oscillation of the grinder head, feeds the 
wheel carriage as the grinding proceeds 
[he emery wheel driven by an inde 
pendent belt from the countershaft, and 
this feature is also true of the smaller 
wheel used for thinning the points of the 
drills. There is a micrometer adjustment 
for adjustine the wheel to allow for wear, 
and gages are provided for the setting of 
wheels of different diameters Directly 
behind this wheel mechanism is a V 
shaped rest for supporting the drill near 
its point. This is, of course, adjustable 
in a vertical direction to care for drills 
of different diameters. Back of this rest 
is a grinder head carrying a small thin 
wheel which, as shown in both of our i! 
lustrations, can be swung back out of the 
way when not in use. When in use this 


‘an be swung into position in line with the 





Aute of the drill Che 


operation are by hand, the drill carriage 


motions for its 


being moved back and forth by the pilot 
wheel shown on the front of the machine 

Upon flat ways near the end of the bed 
is the drill holding and revolving mechan 
ism [his is mounted upon a carriage 
operated by the pilot wheel in front and 
has a chuck, in which various bushings 
for straight and tapered shank drills can 
he inserted to accommodate it for the 
range which we have mentioned. A gear 
drive from the shaft at the rear of the 
machine rotates the spindle in this car 
riage \ simple quadrant feed is pro 
vided at the rear of this spindle, getting 
its motions from the long shaft and this 
mechanism is also provided with a hand 
wheel This feed is not, however, pro 
vided with a tripping device but the ma 
chine must be stopped by the operator 
when the drul is properly ground. 

Ample sized pans for catching the wa 
ter used when grinding are provided, one 
on either side of the head, and the base 
of the machine contains a settling tank, 
from which the water is pumped. One of 
the illustrations shows this pump and its 
method of driving. As the machine is en 
tirely automatic in its action, is pro 
vided with a wide range of automatic 
speeds and has gages for setting both the 
emery wheel and the drill, it is adapted 
for general machine shop use and for un 
skilled operators. It is manufactured by 
Manning, Maxwell & Moore 





Foot Press 


Che illustration shows a foot press em 
bodying some new features, although it 
conforms in general outline to older ma 
chines of this type. The invention has 
particular reference to an improvement in 
the means for adjusting both the up and 
down movement of the ram 

In foot presses as heretofore con 
structed, the top of the guides (cast in 
tegral with the head) is either closed o1 
has an overhanging horn, and the down 
ward movement only of the ram is ad 
justed by lock nuts on the stud screw 
attached to it, adapted to strike the closed 
top or the overhanging horn; in conse 
quence, the ram has a fixed limit of 
movement upward, thus restricting the 
range of the machine 

This new press is designed to improve 
the construction whereby both the up 
ward and downward movements of the 
ram may be adjusted and the utility of 
the machine greatly increased. The stop 
consists of a conical disk, screwed on to 
a standing stud that passes through the 
top end of the ram. This disk, on the 
down movement, strikes squarely on the 
top of the head; a second disk acts as a 
check nut, and both being of large diam 
eter and nurled, can be easily and quickly 
loosened or tightened by hand, setting at 


the point desired It will be seen that 
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this stop has a clear upward movement, 
nothing to break or jam; this allows the 
ram to be raised to a higher position than 
most presses, while at the same time the 
full stroke is maintained 

The lower end of the stop stud is shoul 

















FOOT PRESS 
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inches in length; the guides are of 1 
same length, which gives a long beari 
and consequently a true vertical moti 
The lines of the pendulum lever have be: 
carefully worked out as to proportio: 
for strength, high leverage, maximu: 
stroke and balance, the result being th 
the press is both powerful and easy 

operate. The treadle can be adjusted, i 
and. out, to accommodate different strok« 
and is wide enough to take both feet 


+ 


once if desired. 

Two blocks are provided for bearii 
of the lever head, one thicker than th 
other, so the position of the ram may b 
changed when more clearance is neces 
sary. Full stroke of the ram is 2% inch« 
and the horizontal clearance from tl 
center of the ram back to the face of th 
head is 3% inches. 

The press is provided with a swing 
drawer in which is set a sheet-metal r 
movable pan, to hold stock, of about on 
quart capacity 

This press was patented by John Cos 
tello, and is being manufactured by th 
Leonard Manufacturing Company, Provi 
dence, Rhode Island 





Shaft Straighteners for Lathes 


It often happens that shafting must b« 
straightened before turning, especially in 
repair work and in such cases all kinds 
of devices are resorted to from pounding 
with a sledge to prying with a crowba 
The device illustrated herewith is a de 


cided improvement on either of these, or 


in fact any improvised method and _ is 

















SHAFT STRAIGHTENER 


dered and is set into a steel shoe, which 
latter has 
the lever head; this shoe prevents cut 


¥44xI-inch bearing surface on 


ting or scoring of the lever and reduces 
the friction at this point to a minimum 
The V-shaped ram is well gibbed, has 


bearing on two sides and back. ard is 113 


known as the “J & B” shaft straightener 

As will be seen it consists of a light 
carriage with wheels to run either on 
the V or flat portion of the lathe bed and 

ram which is normally held down by 
the spring shown under the carriage. This 
ram has a rack in one side by which the 
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pinion like end of the lever raises it any 
desired amount within its range of 
movement. 

This is the No. 1 size and is suited 
to lathes of from 14 to 24 inches and 
for straightening shafting up to 1% inches 
diameter. The leverage is large so that 
a heavy pressure can be obtained, more 
probably than the lathe centers would 
stand as the ram, gear and handle ari 
made of steel 

It is light enough to be easily handled 
and can be transferred from lathe to 
lathe without difficulty Che makers are 
Johnson & Bassett, Worcester, Mass. 


The “ Paragon” Cold-sawing 
Machine 


The accompanying half-tones and line 
engravings illustrate the “Paragon” cold 
sawing machine built by the High Duty 
Saw and Tool Company, Eddystone, Penn 
This machine, which has recently been 
re-designed, incorporates some interesting 
features, particularly in connection with 
the feeding mechanism and the quick 
traverse for the carriage. Figs. 1 and 2 
give an excellent idea of the machine 
The saw blade, which is of the well known 
Tindel type, is not shown in position in 
these views, but is indicated in the line 
drawing, Fig. 3. The method of driving 
the saw will be obvious upon inspection 
of the different views. The feed is taken 
from the cone pulley on the driving shaft 
to a similar five-step cone pulley, which is 
connected by gearing to the feed screw 
above \ quick traverse is obtained 
through the bevel gears shown at the end 
f the machine, the clutches by which 
these bevel gears are actuated being con 
trolled by the horizontal lever seen in Fig 
1. The vertical lever above controls the 
feed driving clutch The range of feeds 
is ample for the various classes of work 
within the capacity of the machine. The 
quick-traverse mechanism is obviously 


easily controlled for operation in eithei 
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direction [he comb 
seen in Fig. 3 forms 
for handling either ba 


shapes, for square ci 
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ined vise and tabl two parts of the bl | together, 
a universal fixture they form solid support for di t 
r stock or structural ting and miter itting lhe machine is 
itting When the made in several sizes ‘ e shown tak 

















FIG. I. “PARAGON” COLD-SAWING MACHINI 




















FIG. 2. “PARAGON” COLD-SAWING MACHINE 
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ing a saw 38 inches diameter and having 
a capacity for cutting round stock up t 
12% inches diameter It will cut 114% 
inch square stock, and 24-inch I-beams. 
The long-tr rse type of machi own 
provides v-carrlage movemé f 32 
inches 





Heavy Steel Two-screw Clamp 


[his is a new departure in clamps, as 
t two screws give it a much wider 
range of adjustment than the ordinary, 
one-screw clamp; it also enablts you to 
do away with blocking, as you can get 


by projections or ribs, or clamp two pieces 
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tice as it deserves to be, and many do not 
realize that sheet metal can be cut in this 
way almost as easily as wood if you have 
the right kind of a machine and run the 
saw fast enough 

[his little machine, Fig. 1, has a base 
10 inches in diameter by 7 inches high 
[he table is 13% 


x175¢ inches and can be raised at one 


and goes on the bench 
end so that the saw can be used for 
grooving if desired, or it can be swung 
out of the way for getting at the saw or 
the bearings [he spindle is 3% inch, the 
saw 6 inches in diameter with a %-inch 
hole, and the best speed is 2600 revolu 
tions per minute or something over 4009 


























TWO-SCREW CLAMP 


of U iron together. It will be found par 
ticularly adapted to the variety of work 
encountered in the erecting room, or for 
clamping work to the drill presses, planers 
and other tools. 

These clamps are made of steel cast 
ings, with two steel screws which have 
steel swivels on the end of each. They 
are made in a variety of sizes. Wm. G 
LeCount, South Norwalk, Conn., is the 
manufacturer 


A Slitting Saw, A Tapping Ma- 
chine and a Countershaft to 


Drive Them 


[he slitting of sheet metals with a cit 


cular saw Is not as common in shop prac 
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feet a minute cutting speed of the saw 
This insures a clean cut without the an 
f edges that too often 


noying curling « 
happens. 

The slitting guide is adjustable at any 
peint up to 8 inches in width, and there 
is also a bevel or angle rest so that any 
angle can be cut on the end of a strip 
[his can be set to any angle by placing a 
he side of the 
saw and setting the rest to it. A center 
mark shows the go-degree position at all 
times, but this can be tested at any time 


bevel protractor against 


with a square against the saw 


TAPPING MACHINI 


[he rapid tapping of small holes forms 
such a large part of many classes of 
work that machines in this line are al 
ways interesting [The machine shown in 
Fig. 2 is a simple little device with a 
positive drive instead of the usual fric 
tion, but which releases and reverses with 
the motion of the work against the tap 
Pressing the work toward the tap, either 
with or without the back rest, engages 
the gears for driving it into the work, 
while releasing this pressure reverses the 
tap and backs it out 


This machine has a capacity of hand 

















FIG. 2. TAPPING MACHINE 

















FIG I SAW FOR SLITTING SHEET METAL 


WITH AUTOMATIC REVERS! 


lng taps from No. 1 machine-screw size 
to % inch, and for general work is run at 
500 revolutions a minute. The base is 
a hexagon drawn-steel bar; the gears are 
steel and planed; and the work handled 
can be 5 inches long by 4 inches in diam 
eter. On small electrical work this has 
tapped 30 holes a minute without diffi 
culty. 


A Compact COUNTERSHAF! 
\ countershaft suitable for driving 
either of these machines is shown in Fig 
3 The tight and loose pulleys are at one 
end of the shaft and the driving pulley 
at the other end, while between them is 
a long bearing that affords ample support. 
The shifting rod is of drawn ‘stock and 
is held in place by the action of the lever, 
which is bolted to the hanger so as al- 
There 
is no superfluous metal or finish, but it 


ways to put a tension against it. 
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mited States oe labor South African Information 
was the guest of honor at a Ine 
which the host was Charles Kir fi Bureau 
-hairman of the advis il of the 7 
American Museum of Safety Devices and lr} consulate @2 t Cape Town, 
Industrial Hvgien The « sion of th South Afri is al t pen a mmer- 
dinner to Colonel Wright was the r g ial information bur nd iding room. 
nition, by his colleagues { museut This bure : d to f is 
beard, of the distinction of t ross formatior g \merican ifa 
the Legion of Honor just conferred up s, and cat el 
him by the French Goy ment Che i1 tatives d oth ercial inf ition 


signia was presented by 


French consulate 


November Meeting 


can Society of Mechanical 


Enginee 














of the Ameri- 


rs 
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Mr. Kehew lit of e Crucible 
Che November meeting of e Amer Steel Company of Ame ‘ently 
ican Society ot Mech il ical | neineers was oO} ] f ‘ nA 
Sign. .i ] pa \ icce 
FI : LIGHT COUNTERSHAFT elk n the evening I T2tn Charles the secretat mn te rat , of the 
R. Pratt briefly des Y the principles ‘ ey 
. . ' . — , . ae Pittsburg Automatic \ ind Tool Co 
Manufacturing Company, South Norwalk, oj the gearless traction elevator. the type ot seme 
. ; 15} 1 eYX rt to the 
{ mnecticu ot elevator which } he¢ ed fo P ° 
the : Bureau of (¢ tructior ind =Repair, 
ad ~ use n the singe ) fe towe¢ , : 
; i f the M , United S N ) re 
‘) Tne ¢ t Tr) 1? ti¢ 
The Ideal Quick-action Wrench 0f the Metropoli ce build ' liens 
ing in New York Ci lifions 
. ’ T T { ? , g 
‘ k-acting feature of this wrench surrounding the el \ n thes 
( 
is been secured very simply by the use Cwe very tall bul ng ‘ \ 
. ) . roblems , Ty - 
»f a steel rack R, which is inserted 1n the ew problems in « g1 in tf 
var of the wrench, and the paw! P in the ase of the Metrop ve n ex Obituary 
1w, both of which are shown by the por tensive investigation w | board 
tions broken away in both places. The f experts before t type wv , T) f 
» iX i i 
" led ) Ty »» ] ; 
spring S keeps them normally in contact, ided upt Mr. I Indenende P Pati t 
ut allows them to be released easily by a s are the safest wl oh se ; aes 
: ‘ ‘ } ~ ‘ i 
pressure of the thumb for any adjustment. person can ride. He ed up om«¢ 4 Hu W 
The wrenches are well proportioned for oO! the features of the gearless ON the 5 t for tl ‘ 
heavy work, the sliding jaw of 12-inch elevator as designed 1 : ri form ] D 
ivy V ’ ng ten yea W er t 
wrench being 3 in long Chis jaw ending to show t eclements 104) ; 
: ; lurley, vice ( ( f man 
has full bearing on the bar, and the 0 Safety 1n other types of In eaen oe er of the Ind i 1 ( 
iger ol in ends | 
pawl is carried below this bearing to en- wanting. He f ggested a modif 
: , tee ateenlo « iietine al 
gage in the rack tio f the si oe ion el 
\ three years’ test has been given these itor, in which at r driv Trade Catalogs 
Johus « Ba Worceste! Mass 
lamphiet illustrating id describing shaft 
straighten 
bi | Fitchburg Machine Works, Fitchburg 
z udeaillas % Mass. Catalog des ing Lo-swing lathe. I] 
i lustrated, 40 pages, 6x9 inches, paper 
i —— 
. (— NST ww J Jacobson Machine Manufacturing Company, 
« R HU Warren, l’enn Bulletin D, describing gas 
- and gasolene engines Illustrated, 20 pages 
c a < ee kee 6x9 inches 
rat : - | _— 
we The Sandusky Foundry and Machine Com 
pany, Sandusky, Oh Loose leaf catalog 
ID OUICK-ACTION WRENCI 
IDEAL saiie - ' describing power pumps and paper mill ma 
chinery Illustrated 
wrenches, and those who are using them ing a worm, which in turn lrives a worm The Ingersoll Milling Machine Company, 
: , . Rockford, Ill Catalog No. 16, describing 
find a considerable saving in time and wheel on the cable drum ift is intro re an : , ' ~ 
» leavy milling machin I trates 6 
sat > ste » work iced as a s wine im come ¢ d : 
that they tand up to the work. . duced as a safety dev i he driv pages, 6x9 inches, pap 
While the headquarters of the Ideal ing motor loses its current and the brak Stee Beneudh Benes Ged Capeniem Whe 
Wrench Company is in Tacoma, Wash., should fail to operat Mr. Pratt invited Company, Camden, N Catalog of emery 
the business office is in Philadelphia, discussion of this type of construction, ®®4 corundum wheels and shapes. Illus 
. srats ° , ; . . ‘ trated or ages, Ox) Inches aper 
Penn., where all communications should  toyching upon its safe or unsafe features, rated, 60 pa pape 
: ct rop orae and rool Company 
be addressed , ‘a : , os : Utica Drop I An y. 
with the thought of perfecting this type Utica N y Catalog entitled “Piier Pal 
of machine and thus making it as safe _ mistry describing pliers and nippers Il 


Carroll D. Wright 


November 9, at the Engineers’ Club, of 
this city, Hon. Carroll D. Wright, former 


as other types which have 


of development. Several 1 


discussion at the conclusion 


address 


lustrated, 32 pages, 6x9 inches, paper 


had many years 
Cleveland Wire Company, Cleve 
land, Ohio. Catalog No. 27, 
shop boxes, tool racks, stools, lathe pans, etc. 


24 paper 


nembers offered Spring 


; describing steel 
Mr. Pratt’s 


of 


Illustrated, pages, 6x9 inches, 
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Anderson Forge and Machine Company, De 
troit, Mich Catalog of drop forgings, steam 
hammer forgings, finished crankshafts, auto 
mobile tools, ete Illustrated, 24 pages, 4x! 
inches, paper 

The Kilbourne & Jacobs Manufacturing 
Company, Columbus, Ohio. Catalog of 
pressed steel factory equipment, including 
pans, barrels, tote boxes Illustrated, 16 


pages, 344x6% inches, paper 





Manufacturers 


The Valley Iron Works, St. Paul, Minn., 
will enlarge its plant. 

The Galax (Va.) Furniture Company will 
rebuild plant recently burned 

Fairbanks, Morse & Company will build an 
addition to their plant in Beloit, Wis. 

The American Can Company will erect an 
addition to its plant in New Orleans, La 

The J. H. Gillon Machine Company, Way 
cross, Ga., is erecting a plant on a new site 
The North Dakota Metal Culvert Com 
pany, Fargo, N. D., is erecting a new plant. 

The Longmont (Colo.) Engineering Works 
has had plans made for a new foundry 
building. 

The Whitman Agricultural Company, St. 
Louis, Mo., will erect an additional factory 
building. 

The Byesville (Ohio) Foundry Company, 
recently incorporated, has purchased site for 
its plant. 

The Washburn Steel Casting and Coupler 
Company, Minneapolis, Minn., will enlarge 
its foundry. 

The Indiana (Venn.) Bent Rung Ladder 
Company has decided to locate a factory in 
K:verett, Wash 

The Cleveland-Cliffs Iron Company, Cleve 
land, Ohio, will erect a .steel plant on 
Presque island. 

Plans have been completed for a new plant 
for the East Iron and Foundry Company, 
of Lima, Ohio. 

A large brick and steel addition will be 
built to the foundry at the Watertown 
(Mass.) arsenal. 

Plans are being prepared for a plant for 
the Raymond Lead Company, Chicago, IIl., 
to cost $200,000. 

The Newbern (N. C.) Iron Works is build 
ing an addition to plant and will install ad 
ditional machinery. 

The Commercial Club of Henderson, Ky., 
has arranged for the establishment of a 
wood-working plant. 

The Jeffrey Manufacturing Company, Co 
lumbus, Ohio, will erect a $25,000 addition 
to its machine shop. 

Ornamental Wire and Iron Company, St. 
Louis, Mo., is having plans prepared for the 
erection of building. 

The Stanford Steel Range Company, of 
Sheffield, Ala., contemplates establishing a 
plant in Birmingham. 

It is reported that the Baldwin Locomotive 
Works, of Philadelphia, will locate a western 
branch at Aurora, Ind. 

The Soule Steam Feed Works, Meridian, 
Miss., will erect a new machine shop, two 
stories high, 50x150 feet. 

The plant of the King Stove and Range 
Company at Sheffield, Ala., was destroyed by 
fire. Loss about $20,000. 

The Duluth and Iron Range Railroad has 
let contract for a new roundhouse and ma 
chine shop at Ely, Minn. 
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The Stewart Hartshorn Company, Muske- 
zon, Mich., manufacturing shade rollers, will 
build a three-story addition. 

Edgar J. Ilulse, Washington, D. C.. manu 
facturer of cornices, ete., will erect a four 
story addition to his plant. 

Plans have been prepared for a factory for 
the Union Drawn Steel Company, of Beaver 
Falls, Penn., at Philadelphia. 

The Springfield (Mass.) Elevator and 
lump Company has let contract for the 
construction of a new plant. 

A two-story addition will be built to the 
plant of the Esterbrook Steel Pen Manufac- 
turing Company, Camden, N. J. 

The Great Northern Molding Company, 
Chicago, Ill., will build a seven-story picture 
molding factory to cost $150,000. 

It is reported that a new foundry will be 
built at the plant of the Duplex Printing 
ress Company, Battle Creek, Mich. 

The Ford & Kendig Company, Philadel- 
phia, Penn., manufacturing wrought iron pipe, 
have purchased site for a new plant. 

Fire destroyed the car and paint shops 
£ the Iowa Central Railroad at Marshall- 
town, lowa, causing a loss of $100,000. 

The Hannah Box Shook Company,, Wil- 
mington, N. C., will rebuild plant recently 
destroyed by fire at a toss of $60,000. 

H. G. Kotten & Company, 120 Liberty 
street, New York, manufacturers of pneumatic 
tools, will erect a factory in Jersey City. 

Fire ruined the plant of the International! 
Hiarvester Company at Minneapolis, Minn., 
to the extent of about: $100,000 damage. 

The American Steel and Wire Company, 
Worcester, Mass., has taken out a permit for 
the construction of a $35,000 spring shop. 

The Norton (Va.) Car and Foundry Com 
pany, has been incorporated with $25,000 
capital stock. Rudolph Swank, president. 

The Acme Harvesting Machine Company 
is contemplating the erection of a large ad- 
dition to its plant at South Bartonville, III. 


The Michigan Wheel Company, Grand 
Rapids, Mich., has let contract for the erec 
tion of its new plant. This is to cost $10,000. 

The Norfolk & Western Railway will soon 
award contract for the erection of repair 
shops. C. 8S. Churchill, Roanoke, Va., chief 
engineer. 

Fire destroyed the planing mill and wood 
working plant at the West Milwaukee shops 
of the Chicago, Milwaukee and St. Paul 
Railroad. 

The plant of the Boston Machine Shop 
Company, Oroville, Cal., recently burned, 
will be rebuilt. The plant employed over 
100 men 

A new erecting shop, blacksmith shop and 
machine shop will be erected at the West 
Albany yards of the New York Central 
railroads. 

The Practical Heater Company has been 
incorporated at Monroe, Mich., with $100,000 
capital stock to manufacture a new heating 
apparatus. 


A large addition will be erected to plant 
of the Crane Company at Baltimore, Md. 
The company manufactures pipe fittings and 
brass goods , 

The Pullis Iron and Steel Works, St. Louis, 
Mo., has prepared plans for a building to be 
equipped with lathes, punches, __ shears, 
riveters, etc 

It is reported that Cohen’ Bros., Des 
Moines, lowa, have secured a site on which 
they propose erecting a steel roller mill cost- 
ing $100,000 

The Fruithurst (Ala.) Manufacturing Com- 
pany, recently incorporated, contemplate the 
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establishment of a plant for the manufacture 
of iron beds. 

The Cumberland (Md.) Steel Company has 
awarded contract for the construction of 
plant to replace the one destroyed by fire 
some time ago. 

The Lee Manufacturing Company, Thomas 
ville, N. C., will rebuild the plant recently 
burned. The company manufactures tables 
and ball racks. 

The Norfolk (Va.) Iron Manufacturing 
Company, a new concern capitalized at 
$100,000 will soon begin the erection of 
proposed plant. 

The United States Coin Register Com- 
pany has filed articles of incorporation and 
is now erecting a plant in Monroe, Mich. 
Capital, $200,000. 


A. D. MecRaven, Ellisville, Mass.,_ will 
establish a plant at Meridan for manufac- 
turing wagons, drays and lumber carts, in 
vesting about $10,000. 

The Vecos & Northern Texas Railway will 
construct shops, roundhouse, etc., at 
Amarillo, Texas. H. T. McGee, Canyon City. 
Texas, is chief engineer 

The American Seating Cmpany, of Chi 
cago, Ill., manufacturing school furniture 
and refrigerators, will establish a branch 
factory in Norwalk, Ohio. 

The Aurora (Mo.) Light, Power and Re 
frigerator Company, recently incorporated, 
will erect a building and install machinery 
J. R. Woodfill is president. 

The Rasnick Wrench Corporation, Clint 
wood, Va., has been organized and will man 
ufacture a patented wrench. Capital, $200, 
000. President, J. K. Damron. 

The Selma (N. C.) Iron Works Company, 
has been incorporated to operate machine 
shops, general repair shops, and foundry by 
N. E. Egerton, J. H. Lewis, ete. 

The Southern Ohio Tin Can Company, 
Cincinnati, Ohio, has been incorporated by 
John A. Parlin, Samuel L. Yantis, and 
others to manufacture tin cans. 

The Baird Railway Steel Tie Company has 
been incorporated at Guthrie, O. T., with 
$50,000 capital. J. Wale Butterfield, Fletch- 
er, O. T., is one of the incorporators. 

The plant of the Patten & Stafford Com- 
pany, Canastota, N. Y., was destroyed by fire, 
causing a loss of nearly $75,000. The com- 
pany manufactured farm implements. 

The St. Louis & San Francisco Railroad 
is reported to build roundhouse and probably 
machine shops at Waurika, O. T. J. F. 
Hinckley, St. Louis, is chief engineer. 

The Tennessee Brass Foundry Company, 
Nashville, Tenn., will cstablish plant to man- 
ufacture brass, bronze and aluminum cast- 
ings. Offices, 1612 Thompson street. 

The Enameled Steel Tank Company, Kal 
amazoo, Mich., has been incorporated with 
$60,000 capital. Buildings will be put up at 
once. Carl H. Zuermann is president. 

The Nevada Engineering Works, Reno, 
Nev., will erect a new plant on the site of 
the one which burned some time ago. The 
new structure is to cost about $50,000. 

The Adams & Westlake Company, Chi- 
cago, Ill., manufacturing railroad supplies 
and brass goods, is erecting a new seven 
story factory building to cos: $125,000. 

The Brown & Sharpe Manufacturing Com 
pany, Providence, R. I., has taken out per- 
mits for the erection of two brick buildings 
to be used for manufacturing purposes. 

The Buckeye Handle, Gear and Bending 
Company is being incorporated at Alliance, 
Ohio, with $10,000 capital. S. A. Wells, J. 
Guthrie, Henry Eisebraun, etc., incorporators. 


The Cincinnati, New Orleans & Texas 








pur 
wir 
pla 

T 
con 
con 
one 
witl 

T 
cory 
$35: 
nam 
Hen 

T 
troll 
tion 
Duff 
tory 

TI 
Colu 
$75. 
Thor 
factt 

Tr 
pany 
to 0 
cases 
Jose] 

Th 
Ohio. 
some 
erect 
fount 

Th 
Com] 
ture 
Capit 
Hand 

Th 
Comp 
at De 
by fir 
a mu 


The 
timor 
factul 
Const 
Trust 
The 
timore 
000 @ 
specia 
born, 
ete. 
The 
Manuit 
was a 
kiln, ¢ 
oss i 
omme 
The 
La., 1} 
apita! 
wat ¢ 
‘obb, 
thers 
The 
as be 











November 21, 1907. 
Pacific Railway, will double the size and 
capacity of its shops at Somerset, Ky., it 
said. H. E. Warrington, Cincinnati, chief 


igineer. 
that the Jones & 
Laughlin Steel Company, Pittsburg, Penn., 
will at once begin the erection of four ad 
ditional open hearth furnaces at their South 
Side plant. 


Announcement is made 


Southern Railway 
in improvements at 
Columbia, 8. C 

C., is engineer 


It is reported that the 
will expend a large sum 
its yards at Roysters near 
W. H. Wells, Washington, D 
of construction. 

Charles H. Birmingham & Co., brass 
founders, Baltimore, Md., it is reported, have 
purchased a new site on wkicn brass foundry, 
mill, rolling mill and wmetal-testing 
will be erected. 

United States Radiator 
Company, West Newton, Penn., 
contract for a new foundry to 
one recently burned, which will 
with modern machinery. 

The Davis Electric Company has been in- 
corporated at Parkersburg, W. Va., with 
$350,000 capital stock to manufacture dy- 
namos, batteries, etc., by J. Mentor Caldwell 
Henry W. Dils and others. 

The Michigan Cash Register Company, De 
troit, Mich., has filed articles of incorpora- 
tion. The capital is $100,000 and John F. 
Duff is the principal share holder. The fac 


wire 
plant 
The and Boiler 
has awardea 
replace the 
be equipped 


tory will be located in Detroit. 
The Rural Automatic Mail Box Company, 
Columbus, Ga., has been incorporated with 


$75,000 capital by A. C. Chancellor, H. M. 
Thomas and others, for the purpose of manu 
facturing automatic mail boxes 

The Blondheim Box Manufacturing 
pany, Baltimore, Md., has been incorporated 
to manufacture wooden and packing 
Adolph Blondheim, T. Derr, 
Joseph Smith, etc., incorporators. 

The Taplin-Rice-Clerkin Company, Akron 
Ohio, a reorganized concern, will tear down 
some of the buildings now being used and 
erect two large fire proof structures for 
foundry and machine shop purposes. 

The Wheeling (W. Va.) Flexible Ladder 
Company has been incorporated to manufa 
flexible iron ladders and fire escapes 
Capital $100,000. Incorporators, M. C. 
Handlan, John J. P. O’Brien and others. 

The plants of the American Steel Package 
Company and the Waverly Arms Company, 
at Defiance, Ohio, which were badly damaged 
by fire a short time ago, will be rebuilt on 
a much more substantial scale, it is said. 


Com 


boxes 


cases. George 


ture 


The Keston Manufacturing Company, Bal 
timore, Md., has been incorporated to manu 
facture metal and wood specialties. Wm. P. 
Constable, and George W. Taylor, Maryland 
Trust building, are among the incorporators 

The Federal Manufacturing Company, Bal- 
timore, Md., has been incorporated with $25, 
000 capital to manufacture metal plates and 


specialties. Incorporators, Henry B. Sonne 
born, Louis B. Sonneborn, Heinrich Becker, 
etc. 


The plant of the South Atlantic Car and 
Manufacturing Company at Waycross, Ga., 
vas almost totally destroyed by fire, only the 
kilm, offices and storehouse being saved. The 
about $350,000. Rebuilding will 


once. 


oss is 
ommence at 
The Cobb Car Company, 
La., has been incorporated 
apital stock to manufacture 
oat engines and machinery. 
‘obb, A. Thompson, B. J. Banker 
‘thers incorporators, 

The 
as been 


Charles, 
with $100,000 
cars, steam- 
Benjamin J. 
and 


Lake 


Company 
miles 


Railroad 
line 250 


& Southern 
build a 


Alva 
chartered to 


AMERICAN MACHINIST 
ong from Kiowa, Kan., through several 
counties in Oklahoma. Capital $5,000,000. 
l.. I. McKnight, of Alva, O. T., is president 
und general manager 

The Kansas & Gulfport Bhort Line Rail- 


way Company has been chartered with $36,- 
000,000 capital to build a line from Kansas 
City to Port Lavaca, sexas. Jasper Rags- 
dale and Charles F. Bridge of Topeka, Kan., 
are among its incorporators. 

The Oklahoma City (O. T.) Steel and Lron 
Works, has been incorporated and will estab- 


lish a structural steel plant, which will 
be a branch of the Riverside Steel Works, 
of Kansas City. H. M. Little, 1106 Main 


street, Oklahoma City, president. 

rhe Nelson Wheel Company, 141-143 East 
Ontario street, Chicago, Ill, has lately been 
incorporated with $200,000 capital to manu 
facture automobile and accessories 
rhe company receive catalogs 
from machine files. 

The Roanoke 
eling Company 
Ooo 


wheels 
would like to 
builders for its 

(Va.) Stamping and Enam 
has been organized with $50, 
subscribed to the stock by Roanoke 
people. <A plant for the manufacture of all 
kinds of enamel ware will be erected. I. M 
Warren is president and treasurer. 

The American Automatic Switch Company, 
Salisbury, N. C., has been incorporated to 
manufacture all kinds cf switches for steam, 
electric and motive power railways, etc. 
Capital, $100,000. ‘ncorporators, P. H. 
rhompson, F. M. Thompson, D. L. Ary, and 
others, 

Miller Hutchison, 
eer, 1 Madison avenue, New 
ing in the United States foreign im 
porting concerns catalogs and 
six export price lists of the following: Min- 
ing machinery and supplies, steam plant ma- 
chinery and supplies, pipe fittings and pipes, 


engin 
represent 


Reese exporting 
York, 
several 

requests six 


electrical machinery and supplies, saw mill 
machinery and supplies, industrial railway 
machinery, gasolene, gas and oil engines, 


building materials, machine and hand tools. 


W ant 





Advertisements 


Rate 25 cents @ line for cach insertion. 
tbout sig words make a line No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu 
ing week's issue inswers addressed to our 
care will be forwarded. Applicants may spe 
cify names to which their replies are not to 


be forwarded, but replies will not be _ re- 
turned. If not forwarded, they will be de 
stroyed without notice. No information given 
by us regarding any advertiser using bog 


iumber. Original letters of recommendation 


or other papers of value should not be in 
closed to unknown correspondents. Only 
hona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or @ commission on 


wages of successful applicants for situations 


Miscellaneous Wants 


Cox Ann St., New York. 
Caliper list free.E.G.Smith Co., Columbia, Pa. 
If you use small gears in large quantities, 
write Berry and Parker, Erie, Va. 
Drafting done at reasonable rates. “J. W.,” 
10 Magnolia Ave., Jersey City, N. J. 
Clockwork and clock-operated mechanisms 
Larchmont Mfg. Co., Larchmont, N. Y¥ 
Experimental machinery, tools, model 
work, etc. E. A. Sheldon, New Britain, Conn. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
Special machinery designed and built. Geo, 
M. Mayer, 1461 Monadnock Blk., Chicago, Ill. 
Special machinery and manufacturing 
plants. Albert Pott, M. E., 23 Platt St., New 
York. 
Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 


Computers, 53 


S17 


/ 


tanks for oll 
Boston Gear 


Wanted 
storage, 4 to 
Works, Norfolk 

Special 
machine 
Robert J. 

Special 
plicate 


One or two closed 
10,000 gallons. 
Downs, Mass. 
machinery accurately built. Screw 
and turret lathe work solicited 
Emory & Co., Newark, N. J. 

machines designed and built: du 
parts, model or experimental work 


Mantle, Park ave. and 129th St., New York. 
The owner of patents on a_ high-class 
speedometer would like to correspond with 


to manufacture and mar- 
ket same. Box 588, AMERICAN MACHINIST. 
For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 


firms in a position 


trade; we can sell it if it's “right.” Roy Ma- 
chinery Co., Minneapolis, Minn. 

A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, Is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. MAcH. 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma 


chine work, tools, dies, etc Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Wanted—An opportunity to invest money 


and services in an established manufactur- 
ing business by a young man of mechanical 
ability and push, with wide experience ip 


line, preferably New England Address 


AMERICAN MACHINIST 
up-to-date factory, well 
for building light, medium or heavy machin 
ery, desires to secure or contract for work; 
can guarantee all wood patterns that we man 
ufacture; milling machine and pattern work 
a specialty Steam Appliance Mfg. Co., Inc 
Batavia, N. 

Special machinery and 
parts built to order; tools, jigs and expert 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Arrange with us to do your manufactur 
ing; we are thoroughly equipped for all 
classes of machine work, including screw ma 
chines and punch parts, tools, jigs, etc.; we 
design and build special and experimental 
machinery, also automobiles and marine gaso 


that 
Box 623, 


Our new equipped 


duplicate machine 


lene engines. Forest City Specialty Manufac 
turing Co., of Rockford, Ill 
Machine Work Wanted—-A New England 


foundry (with machine shop attached); A-1 
reputation and thirty years’ experience, de 
sires to combine with a well established high 
grade machine business, requiring castings; 
employing twelve to twenty men with com 
petent manager; object being to reduce ex 
penses and expand business for both parties; 
tide water shipping facilities, good business 
location; full investigation and references ex 
changed For further information address 
Box 615, AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else 
MASSACHUSETTS 
Young assistant superintendent, mechanical! 
engineer; a cost reducer, systematizer; wants 
position Box 595, AMERICAN MACHINIST 
Electric welding specialist wants to change 
positions; superintendent of production and 


machine construction 5 years; experienced 
designer and draftsman on automatic ma 
chinery Box 616, AMERICAN MACHINIST 


Position as superintendent or assistant; 17 
years’ experience as machinist, chief drafts 
man, assistant superintendent and mechanical 
engineer; familiar with best present day 
methods; practical, systematic and energetic: 
successful shop organizer and manager of 
men; age 36 Address Box 630, Am. MacnH 

NEW JERSEY 
can push 
631, AM 


work 
Mact 


draftsman, 35 
Box 


Mechanical 
through office and shop 
Technical graduate; 30 years old, with ma 
chine shop experience wishes position as gen 
eral draftsman. Box 606, Amer. MACHINIST 


technical institute with sev 
in general factory en 


Graduate of 
eral years’ experience 
gineering, wishes situation in assisting ca- 
pacity to head engineer Box 607, Am. M 


first-class me 
and executive; high grade 
machinery, tools and fix- 
practical experience; 
Box 628, Amer. Macu 


NEW YORK 


Mechanical draftsman wishes position 
629, AMERICAN MACHINIST 


Responsible position by 
chanic, designer 
special automatic 
tures; fifteen years’ 
best of references. 


Box 








818 AMERICAN 


Iixperienced mechanical draftsman; rapid 
worker; wishes to change. Box 625, AM. M Wanted 

First-class draftsman; shop experience: for new and general 
technical education; desires position. sox 
620, AMERICAN MACHINIST. 

Draftsman engineer; 4 years’ practical, 
5 years’ drafting machinery; references. Box 
627, AMERICAN MACHINIST. 

Superintendent by practical man; expert 


men, manufacturing 


executive ability and: 21 years’ experience, 
with best references; open for engagement: 
38 years of age. Box 156, Portchester, N. Y ence together with 

Open for egagement in 15 days; erecting 


erecting coal handling machinery, cross com 
pound Corliss engines, etc.; A-1 record for 
beating time limit and erecting expense; 
present salary $35 week; references  fur- 
nished. Address Box 611, Amer. Macuinist. %€ & good checker, 

Mechanical engineer of executive ability 
desires to change anywhere as assistant me 


Wanted 


three or four detailers, and also follow the 
salary $90 per month; 
permanent position for the right man. Box 


CONNECTICUT 
First-class 


Superintendent for 


mine equipment; must be conversant with 
hoisting engines both 
mechanic; designer of special tools, jigs and tion, and must have 
fixtures for cheap and accurate production; fully handle men together with a knowledge 
of the best methods of modern shop manage- 
ment; give age, nationality and past experi- 
salary expected, in first 
letter ; fine opening for right man. . 
engineer of wide and varied experience on Box 597, AMERICAN MACHINIST. 


First-class 
man for different classes of machinery; must Y. Z 


repair work. The New 
Machine Co., Danbury, Conn grade sm 
IOWA plicants r 


MACHINIST 


erectors ; 


all-around machinist 


: ‘ )-press 
plant employing 100 sub-press 


hoisting engines and 


geared and first mo- 


ili g e 
the ability to success- et th 


opportuni 
under 40 


erecting 


MASSACHUSETTS gines ; on i L ; 
rick engines preferred; in answering stat: 
wages expected and references. Apply 
r. Z.,"" AMERICAN MACHINIST. 


designer and drafts- 


able to take charge of 


work up in the shop; 


Q., Wanted 
shop; slide valve link motion e 


November 21, 1907 


no labor troubles. 


Machinery Co., Bradford, Pa. 
Wanted—Superintendent for strictly high 


all parts manufacturing plant; a; 
nust be familiar with fine, intricat: 
punches and dies, also special fix 


tures and tools for automatic screw and dr 
press operations; work is extremely accurat: 
must be a good manager of help and able 

best service out of men; excelle: 


ty for the right man; prefer m: 
years of age; in replying give pa 


experience. Box 591, AMERICAN MACHINIS 


WISCONSIN 
A working foreman for an engi! 
e experienced in windlass and d 


ey 





chanical engineer or assistant superintendent; 559 AMERICAN MACHINIST 


11 years’ machine manufacturing experience 
in large shops; thoroughly understands man- NEW 
ufacturing system, well informed about up-to 
date tools, dies, jigs, fixtures for cheap and 
accurate production sox 617, AMER. MacH 
PENNSYLVANIA 

Young man, age 32, S years with present 

employers as assistant to superintendent in 


manufacturing plant, desires a change; thor NEW 


oughly familiar with modern methods of 

manufacturing; Pittsburg preferred tox 
618, AMERICAN MACHINIS1 en 

soliciting new 

VERMONT where drafting and 

Mechanical draftsman wants engagement; ined if required in 


Wanted 
perience, capable of 


thoroughly capable man with 12 years’ ex good opportunity and 
Address giving experience, age, nation 
salary to start, 
MACHINIST For Sa 
completely the work of the engineer and m: 
; ; chinist; good as new; cost $50; will sell f 
reliable man as fore $15. Address , 
man of up-to-date sheet steel department for ee 
range and stove work; good pay to right 


perience at the drawing board, machine shop man 

and pattern making practice; technical and ality 

practical designer; good references tox 621, Box 619, AMERICAN 
AMERICAN MACHINIST 

FOREIGN . Wanted 

Mechanical engineer, graduate of the 

French Polytechnic School; 7 years’ experi 


Energetic, 


Young man with mechanical ex 
estimating on work and 
business ; 


OHIO 


designing can be com- 
connection with above: For Sa 1 
Meitz & Weiss kerosene engine, in good co 
low price. 


N. 


JERSEY 

Foreman for modern machine shop, located 
near New York and employing 30 to 50 men, 
building textile machinery, and a good grade For Sa - : ‘ 
of special work; might offer proper man an price $500. The Kern Machine Tool ¢ 
opportunity to take interest in business. Ad- 
dress Box 624, AMERICAN MACHINIST. 


For Sa 
chine sho 


YORI cel 
es 563, AME 


preference given for formi 


future for competent 
dition ; 


and full particulars, Buffalo, 


ence in United States as designer << Saeee party. Write full particulars and references tice, four 
tools, wishes to get similar position in to Fairman,” Box 626, AMER. MACHINIST. 

Europe, France or Belgium preferred Box for $6 
622, AMERICAN MACHINIST PENNSYLVANIA cago, Ill 


Wanted——Men to 


o62, AMER. MACHINIST. 


work on large forging For Sal 


Help Wanted give velereneen Ben | 


and wages expected; machinery 


On account of increased business we are and hand 


Classification indicates present address of constantly in need 


advertiser, nothing else lathe and boring n 





iil! 


of high-grade 
hands: also competent 


planer, chinery ; 


Address “L. N. O.,” 


For Sale 


le—Foundry, wood and iron ma 
p. Box 74, Albion, N. Y. 
le—Streit pulley lathe 30” new 


Cincinnati, O. 
Brass foundry; good paying business; ¢ 
cellent opportunity; price reasonable Box 


RICAN MACHINIST 


For Sale—Two large Garvin hub machines 


ng heavy work; will sell cheap 


Schacht Mfg. Co., Cincinnati, O. 


le—One 6 h.p. and one 2% hj 
Lumen Bearing Compan 


le—-Ten volume library, covering 


‘T. M. T.,” Box 425, Chicag 





For Sale—Cyclopedia for modern shop prac 


volumes; bound in green moroc 


leather. Practically new; cost $18; will sé 


Box 425, Ch 


e—$60,000.00 worth of second-hand 
consisting of lathes, drill and 


punch presses, milling machines, automat 


screw machines and special m: 
call or address Pope Manufactu: 


ing Co., Westfield, Mass. 
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.67 and 4th ecover| Norton Co Ma J _ BOT Slocomb Co., J. T 69 | Whitcomb-Blaisde Mach. Tool 
LeCount, Wm. G .. 85] Norton Grinding Co ati 20] Sloan & Chace Mfg. Co + Co 19 
Leonard Mfg. Co... . 7461Nuttall Co. R. D 8°} Smith Countershaft Co 81 Whitman & Barnes Mfg. Co. .104 
Lincoln Motor Wks. Co —— Smith & Mills 74 Whitney Mfe Co 41 
Link Belt Co : . 43) Obermayer Co.. §S 791 Smith Co.. Wm. J 57 | Whiton Machine C D. I S4 
Lodge & Shipley Mac hi ne Tool 0. K. Tool Holder Co 65] Spacke Mach. Co., F. W 102 Wiley & Russell Mfg. Co 93 
GO. Aunieas chute : .... 4] Owen Mach. Tool Co 22] Spicer Universal Joint Mfg Williams & Co., J. H 107 
Long & Allstatter Co. a Co LOO Williamson Vise Co 81 
Lucas Machine Tool Co... .112]| Page Storms Drop Forge Co..100] Sprague Electric Co 91 Wilmarth & Morman C« 1} 
Lumen Bearing Co.. .. 79] Parker Company, Chas.... 81] Springfield Mach. Tool Co 1S Winkley Co 2 
Lunkenheimer Co.. .. 108] Patterson, Gottfried & Hunte P, Standard Connecting Rod Co.106 Wood's Sons Co., T. B 95 
Lyon Metallic Mfg. Co . 86 Ltd alae at cis, dis 97| Standard Engineering Works 74 Woodward & Powell Planer 
Pawling & Harnischfege r.... 94] Standard Gauge Steel Co 83 Co 11s 
Macdonald & Macdonald.. 76] Paxson Co., Ww ; 75] Standard Tool Co 70 | Worcester Machine Screw_ Co.100 
Manning, Maxwell & Moore, Perkins Mfg. Co............ 82] Stanley Works ....109 | Wormer Machinery Co., C. C.108 
nec.. 4 -.-.-08S and 99] Philadelphia tourse. . . 71] Stark Tool Co : 74 Wrigley C« Thos 7 
Manufac ‘ture rs ’ Fary Co. 79] Philadelphia Gear Works. ... 82] Starrett Co., L. S 66 | Wyke & Co., J 76 











Classified Index to 


Articles Advertised 








Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Bmery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Carborundum Co., Niagara Falls, 


Wheel Co., Cort- 


Wheel 


Cortland Cor. 
land, } : 

Monarch ‘Emery & Cor. 
Co., Camden, N. J 

Norton Co., Ditectee. Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., 


Westfield, 
Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., New York. 
Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & John, 
ford, Il. 

Bartlett, E. E., Boston, Mass. 

Marshall & Huschart Machinery 
o., Chicago, III. 

Niles-Bement-Pond Co., New York. 

Walker, N. U., Boston, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Rock- 


Arbors 
Butterfield & Co., Derby Line, Vt. 





Arbors —Continued. 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 


Conn. 

Union Twist Drill Co., Athol 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Seaver, John W., Cleveland, O. 


Balancing Ways 


Bowsher Co., N. P., South Bend, 


Ind. 
Balls, Steel 
Standard Roller Beariug Co., 


Philadelphia, Pa. 


Barrels, Steel 


Cisvelané Wire Spring Co., Cleve- 
land, O. 
= Metallic Mfg. Co., Aurora, 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cipvelane Twist Drill Co., Cleve- 
and, O. 

Elmes Engineering Works, Chas. 
F., Chicago, Ill. 





Bars, Boring —Continued 


Mathews, Hugh, Kansas City, Mo 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Underwood & Co., H. B., Phila- 


delphia, Pa. 
Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. 

Standard Roller Bearing Co., 


Philadelphia, Pa. 
Belt Dressing 
Cues: Surface Mfg. Co., Buffalo, 
ir Joseph, Jer- 


Phila., Pa. 
Louis, Mo. 


- Crucible Co. 

sey City, N. J. 
Rhoads & Sons, J. E., 
Shultz Belting Co., St. 
Belt Fasteners 
Bristol Co., Waterbury, Conn. 
Beat Filler 


Rhoads & Sons, J. E., Phila., Pa. 


Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifters 

The L. & D. Co. 


Boston, Mass. 





Belting, Leather 


Rhoads & Sons, J. E., Phila., Pa 
Soyeren & Co., Chas. A., New 


Yo 
Shultz Belting Co., St. Louls, Mo 
Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 
Benches, Work 
Manufacturing Equipment & En 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 


Niles-Bement-Pond Co., New York 


Prentiss Tool & Supply Co., New 
York 
Sellers. & Co., Inc., Wm., Phila 


deiphia, Pa. 
Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass. 


Bending Machinery, Power 


Bethlehem Fdry. & Machine Co., 
South Bethlehem, Pa. 


Boynton & Plummer, Worcester, 
ass. 

Long & Allistatter Co., Hamilton 
Ohio. 


New York. 
Phila- 


Niles-Bement-Pond Co., 

Sellers & Co., Inc., Wm., 
delphia, Pa. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, Ill. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 
hitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
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Blocks, Chains 
See Hoists, Hand 


Blocks, Die 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Witteman Co., A. P., Phila., Pa. 


Blowers 

—pee Gas Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, Ill. 

— Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 

General Electric Co.. New York. 
Keuffel & Esser Co., New York. 
Revolute Mach. Co., New York. 


Blue Print Paper 

Keuffel & Esser Co., New York. 
Bollers 

Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 
P 


a. 

Manning, - Saree, & Moore, Ine., 
New Yo 

Mummert, W ‘olf & Dixon Co., Han- 
over, Pa. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Engineering Works, Bll- 
wood City, Pa. 

Vandyck Churehiil Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

wey,® & Russell Mfg. Co., Green- 

d, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville. Pa. 


Bolts, Coupling 
Cleveland Cap Screw Co., Clere- 


land, O. 
National-Acme Mfg. Co., Cleve- 
land, 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 


American School of Correspond- 
ence, Chicago, III. 
a Pub. Co. N. W., New 


York. 
Hill Publishing Co., New York. 
Piers, Frank, Phila., Pa. 


Boosters 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere 


General Electric Co., New York. 
oe on Mfg. Co., Madi- 
son, 
a -h, ‘Dynamo & Engine Co., 
gy R 
e Blectric Co., New York. 
Want nghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prov., R. I. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 


Mass. 
Detrick & Harvey Mach. Co., Wil- 
mington, Del. 





Bering and Drilling Ma- 
chines, Horizontal —Cont. 
Fitchburg Machine Works, Fitch- 

burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 


Mass. 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 

Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delpnia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

~~ Co., J. Morton, Wilmington, 
del. 

ree Tool & Supply Co., New 


ork. 

Ridgway Dynamo & Engine Co. 
Ridgway, Pa. 

Sellers & Co., Inc., Wm., Phi 
delphia, Pa. 

Vandyck Churchill Co., New York. 


Boring Tools 
Armstrong Bros. Tool Co., Chi- 
cago, Ill. 


Boxes, Tote 
Copreend Wire Spring Co., Cleve- 
land, 


ww Metallic Mfg. Co., Aurora, 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Blectric Controller & Supply Co., 
Cleveland, O. 


Brazing 
Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Brazing and Tempering 
Powders 


Phillips-Lafitte Co., Philadel., Pa. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

ee Too! & Supply Co., New 
or 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Hammacher, 
New York. 
oom Metallic Mfg. Co., Aurora, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Calipers 


Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mig. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 


L. S., Athol, Mass. 


Schlemmer & Co., 


Starrett Co., 





Cams 

Bilgram, Hugo, Phila., P: 

Boston Gear Works, 
Downs, Mass. 


‘a. 
Norfolk 


Carborunduam 
See Grinding Wheels. 


Carborundum Paper and 
Cloth 

Cagpeyyatem Co., Niagara Falls, 
we 


ay. 


Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 

Williams & Co., J. H., Brooklyn, 
a ie 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co. 
Pittsburg, Pa. 


Castings, Brass and Bronse 


Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 


Franklin 1 ee Co., H. H., Syra- 
cuse, 
Berry & "Dulbes, Erle, Pa. 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Carr & Co., Stuart R., Baltimore, 

Cell Drier Machine Co., Taun- 
ton, Mass. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

—— Steel Casting Co., Chea- 
ter, Pa. 

Manufacturers Fdry. Co., Water- 


bury, Conn. 
Poole Co., J. Morton, Wilming- 
ton, Del. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 
ape & Co., 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

paren | Steel. Casting Co., Ches 
ter, 

Witteman & Co., A. P., Phila., Pa 


Cement, Cast Steel 


Clark Cast Steel Cement Co. 
Shelton, Conn. 


John Hy., New 


Centering Machines 
Hendey Mach. Co., Torrington 


Conn. 

= < Clarke & Co., Inc., Boston 
Mass 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford 


Conn. 
Prentiss Tool & Supply Co., New 


York. 
.Whiton Mach. Co., D. E., New 


London, Conn. 


Centers, Planer 


Bartlett, E. E., Boston, Mass. 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford 
Conn. 

Woodward & Powell Planer Co. 
Worcester, Mass. 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 
Works, Norfolk 


Boston Gear 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, * 

Morse Chain Co., Ithaca, N. 

Whitney Mfg. Co., Hartford, ct 


Chisels, Cold 


Hammacher, Schlemmer & Co. 
New York. 

Whitman “t Barnes Mfg. Co., Chi- 
cago, Il. 





Chucking Machines 


American Tool Wks. Co., Cin., 0 
Bardons & Oliver, Cleveland, 0. 
ee A, & | Mfg. Co., Provi 
ence. 
Cleveland Automatic Machine Co 
Cleveland, 
Gisholt Mach. Co. Madison, Wis 
LeBlond Mach. Tool Co., R. K 
Cincinnati, 

Manning, Maxwell & Moore, Inc 
New York. 

Potter & Johnston Mach. Co 
Pawtucket, R. I. 

Reed Co., F. E., Worcester, Mass 

~~ & Swasey Co., Cleveland 

0. 

Wuitcomb-Blaisdell Machine Toc 

Co., Worcester, Mass. 


Chucks, Drill 
Almond My Co., 
Brown & co, R. H., New Haven 
Clevelanc Twist Drill Co., Cleve 


land, O. 
a Chuck Co., Hartford 


T. R., Brook 


Goodell - Pratt Co., Greenfield, 


Mass. 

Gronkvist Drill oun Co., Jer 
sey City, N. 

Horton & Son _ E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., Néw Britain 
Conn. 

Sta dard Too! Co., Cleveland, O 

“a = Rese. Mach. Co., Wilming 
on. 

Wells A 4 Co., Greenfield, Mass 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. B., New 
London. Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Chucks, Lathe 


er a Chuck Co., Hartford, 
onn. 
Gisholt Mach. Co., Madison, Wis 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., B., Windsor 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain 
Conn. 
Union Mfg. Co., New Britain, Ct. 
Whiton ach. Co., D. B., New 
London Conn. 


Chucks, Planer 


Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

a Chuck Co., New Britain, 
onn. 


Chucks, Split 


Hardinge Bros., Chicago, Ill. 
——_ Lathe Mfg. Co., Boston, 
ass. 


Circuit Breakers 
Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & g. Co., 
Pittsburg, Pa. 


Clamps 


a & Spencer Co., Hartford, 

onn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

a, Wm. G., So. Norwalk, 
on 

Starrett Co., L. S.. Athol, Mass. 

Tudor Mfg. Co., Taunton, Mass. 

warepe & Co., J. H., Brooklyn, 


Clatehes, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

a Ee Co., Carlyle, Hart- 


ford 
Link-Belt Co., Philadelphia, Pa. 








ah | “ 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
She Woodruff Patent System of Heying 
































The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Clutches, Friction —Cont. 
New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 

Clatches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, O. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collets and Attachments, 


Spring 
ae Coliet Co., Cleveland, 
hio. 


Compound, Core 


Obermayer Co., 8. Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, A 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Independent Pneu. Tool Co., Chi- 
eago, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co, F. W., In- 
dianapolis, Ind. 


Compressors, Gas 


Blaisdell Machinery Co., Brad- 
ford, Pa. 


Conduit, Interior 
Sprague E'ectric Co., New York. 


Cones, Friction 


Evans Friction Cone Co., New- 
ton Centre, Mass. 


Connecting Rods and Straps 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Contract Work 

Blanchard Mach. Co., Cambridge, 
Mass. 

Brunswick Refrigerating Co., New 
Brunswick, N. J. 

Cell Drier Machine Co., Taunton, 
Mass. 

Manville Bros. Co., 
Conn. 

Turner Mach. Co., Danbury, Ct. 


Starters, 


Waterbury, 


Centrollers and 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 
i | 


Electric Controller & Supply Co., 
Cleveland, 

Generai Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 
aa & Allstatter Co., Hamilton, 


Niles- Dement. Pond Co., New York. 


Corunduam 
See Grinding Wheels. 


Cotters 
Ad pasate Collet Co., Cleveland, 


0. 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Morse Twist pelt & Mach. Co., 
New Bedford, 

Standard Tool —_~ ‘Cleveland, oO. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 





Counterbores 


—— . ue Drill Co., Cleve 

an 

Morse Twist Drill & Mach. Co.. 
New Bedford, Mass. 

Slocomb Co., J: >. Pree. &. 1. 

Starrett Co., L. 8., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Almond Ly Co., T. R., Brook- 


yn 

Coates Shipper Mfg. Co., Worces- 
ter, Mass. 

Pvans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Manning, Maxwell & Moore, Inc., 
New York. 

Mossberg Wrench Co., Central 
Falls, : 

a Grinding Co., Worcester, 


Masi 
Smith *countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 


Evans +e Cone Co., Newton 
Centre, Ma 
Gisholt Reach. Co., Madison, Wis. 


Counting and Printing 
Wheels 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 


——- Co., T. R., Brook- 

n 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Davis Machine _ 7. Fe 
Rochester, N. 

Electric Co~ roller & Supply Co., 
Cleveland, O. 

Link-Belt Co Philadelphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood’s Sons Co., T. B., Cham- 
bersburg, Pa. 


Crane Pullers 


Walker, N. U., Boston, Mass. 


Cranes 


Box & Co., Alfred. Phila., Pa. 

Brown Hoisting Mach. Co., Cleve- 
land, O. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
eago. Ill. 

= s Crane & Car Co., Wick- 


e 
Cogacent Forgings Co., Oakmont, 
a. 
Cute & Co. Mfg. Co., St. Louis, 


0. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Manning. Maxwell & Moore, Inc., 
New York. 

Maris Bros., Philadelphia, Pa. 

Moore Co., Franklin. Winsted, Ct. 
cholls, Wm. 8., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Uo., S.. Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

United — |; td & Fdry. Co., 
Pittsbu Pa. 

Vandyck Churchill Co., New York. 





Crank Pin Turning Machines 


Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa 


Crank Shafts 

ae Steel Co.. So. Bethle- 
em 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. 

Obermayer Co., S., Cincinnati, © 


Crusbers 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt. Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., 
Stev ns, bk. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
sf & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Ciucinnati, O. 
Cutters, Milling 


Adams Co., Dubnque, Iowa. 

Baldwin Steel Co., New York. 

Becker-Braipard Milling Machine 
Co., Hyde Park. Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hardinge Bros., Chicago, IIl. 

Harrison S ‘Knight Mfg. Co., New- 
ark, N. 

Ingersoll Ml ling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co. 
New Bedford. Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works Jno. M., Glouces- 
ter City, N. J. 
Standard Tool Co., Cleveland, O. 
Union Twist Dril! Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Il. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ili. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Davis Machine Does w. Pre 
Rochester, N. 

Hill, Clarke & Co: Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Newton Mach. Too: Wks., Phila- 
delphia, Pa. 

— & Whitney Co., Hartford 


onn. 

Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone. 

Vandyck Charchil" Co., New York. 


Cutting-off Tools 

Armstrong Bros Too! Co., Chi- 
cago, Ill 

Billings & Spencer Co., Hartford, 
Conn. 

a ye Twist Dr'J! Co., Cleve 
an 0. 

Fitchbur ‘Machine Works, Fitch- 
burg, 

oO. Pa Tool Holder Co., Shelton, 

ayo ~ Whitney Co., Hartford, 


‘onn. 
Western Tool & Mfg. Co., Spring- 
field, O. 





Diamond Tools 


American Emery Whee" Co., Prov. 
idence, R> I. 
omoet Safety Emery Whee! 
Bridgeport, Conn. 
Dichtneen, hos. * New York 
— Emery Wheel Co., Spring 
e , 


Dies, Sheet Metal 

American Tube & Stamping ‘o. 
esagepert, Ss 

Bliss Co., EB. Brook! _ 

Ferracute Mach” Co., ageten, 


N. J. 

Globe Machine & Stamping ©o., 
Cleveland, Ohio. 

Manville Bros. Co., Waterbury, 
Conn. 

Risdon Tool Works, Waterbury, 
Conn. 


Dies, Sub-Press 
— Tool Works, Waterbury, 


“on 
Gisen “é Chace Mfg. Co., Newark 


Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Foote-Burt Co., Cleveland, oO. 

Geometric Tool Co., New Haven, 
Conn 

Ideal Opening Die Co., New York 

Jones & Lamson Machine Ce. 
Springfield, Vt. 

Pratt & Whitney Co., Hartford 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philade! 
phia, Pa. 
Economy Drawing Table Co., To- 


Keuffel & Esser Co., New York 
Mittineague Paper Co., Mittin 
eague, Mass. 


Drawing Materials 


Alteneder & Son, Theo., Philade! 
phia, Pa. 

Keuffel & Esser Co., New York 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Smith, M. A., Providence, R. | 

ee Supply Co., Scranton, 
a. 


Drafting Machines ‘ 


Universal < ie Mach. Co. 


Cleveland, 


Drilling Machines, Bench 


American Watch Tool Co., Wal 
tham, Mass. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Boynton & Plummer, Worcester, 


ass. 

Goodell - Pratt Co., Greenfield 
Mass. 

{ngersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc.. 
New York 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester 
Mass. 

Slate pagans Co., Dwight, Hart- 
ford, Con 

Sloan & Chace Mfg. Co., Newark, 


N. J. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Foote-Burt Co., The, Cleveland, 0. 

Ingersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Ch!- 
cago, a 

Clark, Jr. Elec. Co., Inc., Jas. 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 
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ORE HOLES 


ENRY & WRIGHT Ball Bearing Drills 


have proved their superiority over all 





sy -'q <" & 4 
at mil Sie his 


others on holes of 34" diameter and 
under by doing from two to four times as much 


work with the same power. 

More holes for the same money in the same time 
means faster production, less expense and more 
profit. 
our drills than for all other makes of sensitive drills 


Is it any wonder there is more demand for 


combined ? 


Of course you want the full details. Send for 


catalog. 


The Henry & Wright Mig. Co. 


OFFICE AND FACTORY 
111-137 Sheldon St., Hartford, Conn., U.S. A. 


A stock of our machines is carried'on hand at all times by the fol 
lowing agents: Hill, Clarke & Co., New York, Boston, Chicago, St. Louis 
W. M. Pattison Supply Co., Cleveland. E. A. Kinsey Co., Cincinnati 
J. W. Wright Co., St. Louis. We are also represented by the Chas. G 
Smith Co., Pittsburg: W. E. Shipley, Philadelphia; Cotton States Belt 
ing & Supply Co., Atlanta; Roy Machinery Co., Minneapolis; Bailey 
Smith Machinery Co., San Francisco. 






eform in power-transmissio 


ENOLD SILENT CHAI 














I . - 





Hii 
| Powerful, Positive, Quiet-Running under all con- 
i ditions. Power, Space, Money, Labor Saved. 
iH 
Write for booklet’ F’’ and Bulletins 50—52—57—58. | 


LINK-BELT COMPANY, 


CHICAGO INDIANAPOLIS 


St. Louis: 
Missouri Trust Bldg. 


PHILADELPHIA 


New York: 
299 Broadway. 


Seattle: 
440 N. y. Block. 


Buffalo: 
601 Ellicott Sq. 


Boston: 
84 State St. 


Pittsburgh: 
1501 Park Bldg. 


= ——————————— SSS SSSSSSSSSSSSSSSSSSSSSSS555555553535 
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Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Andrews & Co., M. L., Cincinnati, 
Ohio. ® 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. 
ford, Ill. 

Baush Mach. Tool 
field, ass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, III. 


Co., Spring- 


Harrington, Son & Co., Bdwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, - ee & Moore, Inc., 
New Yo 

Marshall & Huschart Machry. Co. 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton M:ch. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mags. 

Pees Tool & Supply Co., New 


ork. 
Sellers & Co., Inc., 


Wm., Phila- 
delphia, Pa. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Taylor & Fenn Co., Hartford, Ct. 
Drilling Machines, Port- 
able 


Cincinnati Blec. Tool Co., Cin., O. 

Clark, Jr., —: Co., Inc., James, 
Louisville, x. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Blectrical Tool Co., Cincin- 
nati, O. 

Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

—, oe — lool Co., Spring- 
e 

Bickford” Drill & Tool Co., Cin- 
cinnati, 

Dreses Mach. Tool Co., Cin. 

Fitchburg Machine Works, Fite: 
burg, ass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin. oO. 

Gang Co., Wm. BE., Cincinnati, oO. 

Harrington, Son & Co., win, 
Philadelphia, Pa. 

Hill, Clarke & Co., 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & gpaenaet Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York 


Inc., Boston, 


Prentice Bros. Co.,, Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., Cc. ns 
troit, Mich. 
Drilling Machines, Turret 
Manning, Maxwell & Moore, Inc., 
New York. 
Niles- Dement. Pond Co., New York. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Barnes Co.. B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prov., R. [. 


Boynton & Plummer, Worcester 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Cincinnati Pulley Machry. Co., 
Cincinnati, Ohio. 

Clark, Jr., Blee. Co., Inc., Jas., 


Louisville, Ky. 
Davis Machine Co, W. P., 
Rochester, N. Y. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, 0O. 
Gould & Bberhardt, een N. J. 
Harrington, Son Co., Edwin, 
Philadelphia, Pan 


F. & John, Rock- 





Drilling Machines, Upright 
—UContinued. 

Henry & Lae Mfg. Co., Hart- 
ford, Con 

Hill, Clarke. & Co., Inc., Boston, 
Mass. 

Hoefer pate. Co., Freeport, Ill. 

n 


— e Tool Co., Cincin- 

nat 

Knight Machry. Co., w. B., St. 
Louis, Mo. 


Manning, Maxwell & Moore, Inc., 
New Yo 


rk. 
Marshall & Huschart Machry. Co., 


Chicago, Ill. 
McCabe, J. J., New York. 
2 Machine Co.,. Rock- 
or 


Ill. 
Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 
New Haven Mfg. Co., 


Conn. 
Niles-Bement-Pond Co.. 


New Haven, 
New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., Worcester, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley . ~ Tool Co., South 
Bend, 

Slate Machine Co., Dwight, Hart- 
ford, Con 

a & Chace Mfg. Co., Newark, 

— & Fenn Co., Hartford, 


Vandyck Churchill Co. New York. 
Wells Bros. Co., Greenfield, Mass 


Whitney Mfg. Co., Hartford, Ct. 

Wile Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., De- 
troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. 1. 

Standard Tool Co., Cleveland, O. 


Drills, Hand 


Cincinnati Electrical 
Cincinnati, b 
Clark, Jr., Blec. Co., Inc., James, 
Louisville, Ky. 
Coates Clipper Mfg. 
ter, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Ingersoil-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Tool Co. 


Co., Worces- 


U. 8S. Blectrical Tool Co., Cin- 
cinnati, O. 

Drills, Horizontal 

Barnes (Co., B. F., Rockford, IH. 


Drills, Portable 
Gem Mfg. Co., Pittsburg, Pa. 
Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Clayton Air Compressor Works, 
New York. 


Drills, Rail 

Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi 
cago, Ill. 

Ingersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co.. New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Arustoens Bros. Tool Co., Chi- 
cago, Ill. 
—- & Spencer Co., Hartford, 


Clark “te. <7 Co., Inc., James, 
Louisville, K 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Manning, Maxwell & Moore, Inc., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co.. Hartford, 


Conn. 
Rogers Works, John M., Glouces- 


ter City, 
Standard "rool Co.. Cleveland, O. 





Drills, Rock 

Ingersoll-Rand Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 


Drill Speeder 


Graton Mfg. Co., Providence, 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park. 
Mass. 


Dynamos 

Burke Electric Co., Brie, Pa. 

C & C Electric Co., New York. 

Crssaes - Wheeler €o., Ampere. 

Eck Dynamo and Motor Co., 
Belleville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Rid a "= & Engine Co., 
Rid Pa. 

Roth 4 *& Co., Chicago, Ill. 

Sprague Electric ‘Ce New York 

Sturtevant Co., B. F., Hyde Park 


ass. 
Triumph Electric Co, Cincin., O. 
— Electric Co., hicago, 


Wentin house Blec. & Mfg. Co. 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 
Crocker - Wheeler Co., 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Jantz & Leist Blec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madl- 
son, Wis. 

Roth Bros. & Co., Chi » Ill. 

Sprague Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Wa aguer Elec. Mfg. Co., St. Louis, 


Chicago, 


Ampere 


Western Electric Co., 
Ill 


Weston Elec. Instrument Co., 
eet oes A 
Westinghouse Elec. & Mfg. Co. 


Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Conant Forgings Co., Oakmont, 


Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

——> Motor Wks. Co., Cleve 
and, O. 

Manning, Maxwell & Moore, Inc., 
New York. 

Roth Bros. & Co., Chicago, Ill. 

U. 8. — Tool Co., Cincin- 
nati, 


Inc., James, 


Western Electric Co., Chicago, 
Ill. 

Elevators 

Albro-Clem Blevator Co., Phila- 
delphia, Pa 

Harrington, Son & Co., Edwin, 
Philadel 7 Pa. 

Link-Belt Philadelphia. Pa 


Morse, Williams & Co., Phila., Pa. 


Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 

American Emery Wheel Co., Prov- 
idence, R. 

Bay ose Stamping Co., Worces- 
ter, Ma 

Desmond. Stephan Mfg. Co., Ur- 
a 

Diamond Saw e Stamping Works, 


Buffalo, 
Dickinson, Thos. L., New York. 


Safety Emery Wheel Co., Spring- 


field, O. 
Standard Tool Co., Cleveland, O. 
Westfield, 


Vitrified Wheel Co., 


Mass. 

Wrigley Co., Thos., Chicago, III. 
Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Merritt & Co., Philadelphia, Pa. 
Engineering Appliances 
Crosby Steam Gage & Valve Co., 


Boston. Mass. 
Lunkenheimer Co., Cincinnati, O. 





Engineers, Consalting «and 
Architect 

Thompson, Hugh L., Waterbury, 
Conn. 


Engineers, Mechanical and 
Electrical 

Come - Wheeler Co., Ampere, 

Jackson, Henry Docker, Boston, 
Mass. 


Manahan, J. Archibald, New Y ork. 

Merritt, Jos., Hartford, Conn 

Seaver, John W., Cleveland, 

Engines, Gas and Tiestene 

Automatic Mach. Co., Bridgeport 
Conn. 

Backus Water Motor Co., New 
ark, N. 

Blaisdell Brad- 
ford, 

Grant Mfe. & Mach. Co., Bridge 
port, Conn. 

Olds Gas Power Co., 
Mich. 

Struthers-Wells Co., Warren, Pa. 


Engines, Motor 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Olds Gas Power Co., 


Mich. 

Remington Oil Kngine Co., Stam. 
ford, Conn. 

Engines, Oil 

Remington Oil Engine Co., Stam 
ford, Conn. 

Engines, Steam 


= > Dynamo & BDngine Co., 

dgway, Pa. 

Struthers-Wells ‘sl Warren, Pa 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 
Wis. 


J. 
_ eaneanaty Co., 


Lansing, 


Lansing, 


Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 

Philadelphia Bourse, Phila., Pa. 


Expanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Mfg. _ “- & BEng. Co., Bos 
ton 


Fans, Electric 
oy -Wheeler Co., 


N. J. 
Diehl 7 Mite: Co., Blisabethport, 


General Blectric Co., New York. 

Northern Elec. Mfg. Co., Madi 
son, s. 

Sprague ~y wy 4 o New York 

Sturtevant Co., , Hyde Park, 
Mass. 

Western Electric Co., Chicago, Ili. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Ampere, 


Come - Wheeler Co., Ampere, 
General Electric Co., New York 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Files and Rasps 
American Swiss File & Too! Co. 
New York. 
Barnett Co., G. & H., Phila., Pa 
Carver File Co., Philadelphia, Pa 
Hammacher, Schlemmer & Co.. 

New York 
Nicholson File Co., * 


Reichhelm & Co., BD. New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co 


Shelton, Conn. 
Felton, Sibley & Co., Phila., P's 


Filing Machines 

Cochrane-Bly Co, Rochester, N. Y 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Flexible Shafts 


Chicago Flexible Shaft Co., Ct! 
cago, Ill. 

Coates Clipper Mfg. 
ter, ass. 

Gem Mfg. Co., Pittsburg, Pa. 

Manning, Maxwell & Moore, Inc. 
New York. 


—o., Worces 
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Landis Grinding Machines 


are popular because 
they are of solid and 


rigid design. 


They have all auto- 
matic movements. 


They have full pro- 
visions for taking up 


wear. 


All; adjustments are 


graduated. 


All working parts are 
protected 


They are equipped with 





every convenience. 


“ LA db. of? oe eS e & rhey are so simple that 


a boy can operate them. 








AGENTS :—Wa ae ty he be ae vg New York chofie — , Cleveland, 1S Be 
Chicago Me 4 i a "Huse hart M achi , 908 N. Se cond's , Mo. c. w Bu rton, Gr if the & « En Schuc — y x roht 
burg. Alfr iH tte, Cologne Br ag he , Mila ~sy nd - ma. A. R. Williams Machinery Co., ‘lorem ’ wi Hiames & Wi coon, Shewann ai, 


LANDIS TOOL COMPANY: Waynesboro, Pa. U: S. A; 
































Hota U, _— Ss... 0... nN... 


Speed And Durability, That's The Hudson Principle. 
HIGH 


Unequaled for cutting power and uniformity. 


SPEED 


Full line Twist Drills, Let us figure on your 
Milling Cutters, Eic., Drill requirements 
carried in stock. for the coming year. 


STEEL 
BALDWIN STEEL COMPANY, 


Makers of highest grades Crucible Steels. 
General Office: 133 Reade Street, New York City. 


Boston Philade'phia Chicago Pittsburg 


Unlimited Durability S. cond O; Non 


zQOnucrz 
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Forges 
Boynton & Plummer, Worcester, 
Mass. 
Syracuse, 


Bradley & Son, C. C., 
N. ¥ 


Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York 


Sturtevant Co., B. F., Hyde Park. | 
Mass. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 


lehem, Pa 
7 & Spencer Co., Hartford, 
Con 


Brews. & Co., R. H., New Haven, 


Conn. 
os oe Forgings Co., Oakmont, 
Oo. K. Tool Holder Co., Shelton, 
Conn. 
Page-Storms Drop Forge Co., 
Springfield, Mass. 
, Brooklyn, 


Williams & Co., J. H 
ie Ee 


Forgings, Hydraulic 


Bethlehem Steel Co., So. 
lehem, Pa. 


Beth- 


Forgings, Machine 

Dyson & Sons, Jos., Cleveland, O. 

Forgings, Steel 

Andrews & Co., John Hy., 
York. . 

Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Cammel, Laird & Co., New York. 

as “ae Forgings Co., Oakmont, 
"Aa. 

Tindel-Morris Co., Eddystone, Pa. 


New 


Witteman & Co., A. P., Phila., Pa. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
~~ “ae Thermit Co. New 
ork. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 


Stevens, F. B., 
Sturtevant Co., B. 


Detroit, Mich. 
F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 

org. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. I. 

Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 


American Gas Furnace Co., 
York. 


New 


Furnaces, Gas 
American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 


cago, 
Nash Company, Geo., New York. 
Obermayer Co., S., Cincinnati, oO. 
Westmacott Gas’ Furnace Co., 


Providence, R. I 


Furnaces, Melting 

American Gas Furnace Co., New 
York. 

Nash Company, Geo., New York. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hage & Cooley Co., New Britain, 
onn 


Lyon Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 


Ames & Co. B. C., Waltham, 
Maas 
Athol, 


Athol Machine Co., Mass. 
Brown & puaepe Mfg. Co.,. Provi- 
dence R. 





Gages, Standard —Continued. 
Cleveland Twist Drill Co., Cleve- 
land, Ohio. 
Grénkvist Drill 

sey City, N. J. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Chuck Co., Jer- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Con 

mene "Wks., Jno. M., Gloucester 
City, N. J. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

wee & Co., J., East Boston, 
Mass. 

Gages, Steam 


Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Gear Cutting Machinery 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 
Bickford * rill & Tool Co., Cin- 

cinnati, O. 
Bilgram, Hugo, Philadelphia, Pa. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 


Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. ; 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark. N. J. 

Harrington, Son Co., Bdwin, 
Philadelphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Morse, Williams & Co., Phila., Pa. 

Newton Machine ‘too! Works, 
Philadelphia, Va. 

Niles-Bement-Pond Co., New York. 

i 4 = Whitney Co., Hartford, 


Prentiss Tool & Supply Co., New 


Slate: Machine Co., Dwight, Hart- 
or 
ge & Chace Mfg. Co., 


J. 
Spacke Mach. Co., F. W., 
apolis, Ind 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 
Co., Provi 


Brown & Sharpe Mfg. 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Carey, Samuel, Glendale, L. I. 
Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 
Davis, Rodney, Philadelphia, Pa. 
Earle Gear & Machine Co., Phila- 
delphia, Pa. 

wy Bros. Mach. Co., New- 
ar 

Faweus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., pring- 
field, Vt 

Foote Bros. Gear & Machine Co., 


Newark, 


Indian- 


Chicago, Ill. 
Foster Kimball Mach. Co., Blk- 
hart, Ind. 


Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, Il. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co.. New York. 

Morse, Williams & Co., Phila., Pa. 

Mutual Machine Co., Hartford, 


Conn. 
New Process Rawhide Co., Syra- 
cuse, N. 
Nuttall Co., R. D., Pittsburg, Pa. 
Iatterson, Gottfried & Hunter, 


Ltd., New York. 

Perkins Mfg. Co., Springfield, 
Mass. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
ocks, P 


a. 
Van Dorn & Dutton, Cleveland, O. 





Gears, Cut—dContinued. 


Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell . Son Co., H. W., Chi- 
cago, ° 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

|? Mfg. Co., H. H., Syra- 
cuse, ae 

Horsbuirg ‘& Scott Co., Cleveland, 
Oh 

Philadelphia Gear Works, Phila 
delphia, Pa. 

by Wilson Mfg. Co., McKees 
ocks, Pa. 

Gears, Rawhide 

Boston , = Works, Norfolk 
Downs, P 

Chicago ar Tiide Mfg. Co., Chi- 
eago, Ill. 

Earle Gear & Mach. Co., Phila- 


delphia, Pa. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, J. 
Grant Gear Works, Boston, Mass. 
Uorsburgh & Scott Co., Cleve- 
land, 
New Process Rawhide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., see ay Pa. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Works, Cleveland, O. 


Gears, Worm 
Albro-Clem Blevator Co., Phila- 


delphia, Pa. 
Boston Gear Works, Norfolk 
Glendale, L. 


Downs, Mass. 

Carey, Samuel, 

Eberhardt Bros. Mach. Co., slew. 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, 
Gould & Eberhardt, Newark, N. 7 

Horsburg & Scott Co., Cleveland, 


Ohio. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. L., Vittsburg, Pa. 
Philadelphia Gear Works, Baila. 
delphia, Pa. 
Taylor-Wilson Mfg. Co., McKees 


ocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Generating Sets 


Burke Electric Co., 
Crgemer - Wheeler Co., 


General Electric Co., New York. 
ea | ~[aee Mfg. Co., Madi- 
son, 
Ridgway Dyneme & Engine Co., 
Pa. 


Spragne lectric o. New York. 
ees Co., B. F., Hyde Park, 


Triumph Elec. Co., Cincinnati, O. 

Generators, Gas 

Aqgetone Gas Furnace Co., New 
or 


Erie, Pa. 
Ampere, 


Gibs 

Standard Gongs Steel Co., Beaver 
Falls, Pa 

Graphite 

Dixon a Co., 


City, 
Obermayer yf S., Cincinnati, O. 


Grinders, Automatic Knife 


American Wood Working Mchy. 
Co., Rochester, N. Y. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety : eed Wheel Co., Spring- 


Jos., Jersey 


Grinders, Center 

Cincinnati Electrical Tool ° Co., 
Cincinnati, 

Coates oe Mfg. Co., Worces- 
ter, 

Clark, i "Tites. Co., Inc., James, 


Louisville, Ky 


Gem Mfg. Co., Pittebur . Pap 
Heald Mach. Co., orcester, 
Mass. 


[lisey-Wolf Mach. Co., Cin., O. 
Manning, Maxwell & Moore, Inc., 

New York. 
Co., Cin- 


Mueller Machine Tool 
cinnati, O. 
Niles-Bement-Pond Co., New York. 
U. 8. Eletcrical Tool Co., Cin., O. 
Grinders, Cutter 
a - Grinder Co., Fitchburg, 
s 


ass. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 





Grinders, Cutter—Continue 


Brown & Sharpe Mfg. Co., Prov! 
dence, R. I. 

Cincinnati Milling Machine (» 
Cincinnati, 

Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Cosstes - Wheeler Co., 


Garvin. Machine Co., New York 
Gould & Eberhardt, Newark, N. J 
Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Mach. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cincin., 0 
Ingersoll Milling Mach. Co., 
Rockford, Ill. 
Manning, Maxwell & Moore, I: 
New York. 
Niles-Bement-Pond Co., New York 
Norton Grinding Co., Worcester, 


Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York. 
Rivett-Dock Co. 
Wells & Sons Co., F. E., 
field, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 
Bath Grinder (C€o., Fitchburg, 


Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa 


Ampere 


Boston, Mass 
Green 


Provi 


Morse Twist Drill Mach. Co 
New Bedford, Mass. 

Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

Bath Grinder Co., Fitehburg. 


Mass. 
Besly & Co., Chas. H., Chicago, 
Ill. 


Bridgeport Safety Emery Whee) 
Co., Bridgeport, Conn. 

Gardner Machine Co., Beloit, Wis 
Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Ransom Mfg. Co., Oshkosh, Wis 

ae 9 Emery Wheel Co., Spring 
el le 

Taylor & Fenn Co., Hartford, Ct 


Grinders, Drill 

Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Standard Tool Co., Cleveland, O 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 
a - Grinder Co., Fitchburg 


ass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Greenfield Mach. Co., Greenfield, 


Mass 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 


Rivett Lathe Mfg. Co., Boston 
Mass. 

Wells & Sons Co., F. E., Green 
field, Mass. 

Grinders, Portable 

Cincinnati Blectrical Tool Co. 
Cincinnat 


Clark, Jr., Elec. Co., Inc., James 
Louisville, Ky. 

Coates Clipper Mtg. Co., Worces 
ter, Mass. 

Hisey- Wolf Mach. Co., Cincin., O 

Independent Pneumatic Bool Co.., 
Chicago, Ill. 

U. 8. Electrical Tool Co., Cin., O 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa 
Grinders, Tool 
a. Bros. Tool Co., Chi- 


cago, 
Barnes Co., B. oy Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 
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ocating and Boring Holes in Drill Jigs—Il 


The Use of Accurately Sized Disks in Close Jig Work, 


and the Application of Special 


Methods to Larger Jigs 





» ee . 


r locating holes in jigs the disk 
hod is a favorite one, especially with 
h-tool toolmakers, and is considered 


f the most suitable of methods where 








FIG. 13. DISKS FOR JIG WORK 


a number of holes have to be bored with 
their centers within a limit of 0.0002 inch. 


How THE Disks Are USED 

lhe center distances being known, disks 
and plugs of such diameters are made 
that with their outer diameters in con- 
tact with two other disks or plugs their 
centers will be a continuation of the axes 
of the holes to be bored. The disks should 
be first roughed out and then by means 
of solder fastened to a solder chuck on a 
bench lathe, as in Fig. 12, and the outer 
face carefully squared off, the diameter 
ground to exact size and a sharp V cen 
ter put into the front face 

Consider that Fig. 14 is a jig that is 
to be bored, this jig having a center hole, 
a hole 1 inch from the center and another 
hole 1.1 inches from the center, the radial 
center lines of the two outer holes forming 
an angle of 45 degrees. It will be found 
nvenient to bore the center hole first 
d then form a recess in the face of the 
g, as in Fig. 15. Say this recess is bored 
t exactly 2.85 inches diameter; for lo 
iting the hole B a disk B’ is made pre 
sely 0.85 inch diameter, placed in contact 
vith the rim of the jig and secured t 
e jig face with a few drops of shellac 

wax around its edge [he jig may 
en be indicated upon the lathe face plate 

means of a sensitive inaicator resting 


y 


Department foreman, Pratt & Whitney 


npany 
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in the V center in the disk, the disk re 


moved and the hole B bored Che size of 


this disk is of course obtainea by subtract 
ing center distance }, or 1 inch, from the 


recess radius, 1.425, giving distance c, or 


0.425, which multiplied by 2 is the diam 
eter of the disk 


[The next hole to be bored is C, Fig 


14. We can easily obtain the size of the 
disk required for locating the hole the 
correct distance from the center by us 
+} 


ing tne 


same simple process as in the 
case of the first hole. As indicated in Fig 
160, the disk will be 0.750 diameter. It 
will be seen, however, that to locate the 
disk correctly in relation to hole B we 
must first find the center distance between 
B and C, Fig. 14. This is readily done 
by simple trigonometrical calculation as 
follows: Referring to the diagram, Fig 
17, we have an oblique-angle triangle with 
sides representing the center lines drawn 
through the three holes in the jig. Sides 


1B and AC are 1 inch and 1.1 1tnches 





degrees, or 1.1 X 0.7071 = 0.7778; 1 inch 


0.7778 0.2222 inch ength of line 
DB Next we find the leneth of C D 
sine 45 degrees or 0.7071 1.1 0.7778 


We now have two sides of triangle C D B 
; R ae oe — 

and dividing D B (0.2222) by C D (0.7778) 

we have 0.2856 tangent 15 degrees 


56 minutes, which is the angle formed by 


ines C D and CB [he secant of this 
ingle is 1.0399, which multiplied by 0.7778 
inch 0.8089 inch, or tl neth of line 
B [his is then the correct distance 
vetween the centers of hol dC of 
he jig 
Che disk ¢ Fig. 16, for e C has 


been made 0.750 inch diameter in order 
to get the right distance from the jig 
center for that hole; half this diameter, 
or 0.3750 inch, 1s subtracted from 0.808), 
the figured distance between centers B 
and C, giving 0.4339 inch as the radius of 
the head of a plug B” for hole B Chis 
plug has head and body finished exactly 


concentric, having the body fitting nicely 
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FIG. 16 
HOW THE DISKS ARE USI 
+ ] and re hi: + ‘ ide BC } hol j | he | | hos diar ter 
respectively, and we have to find side BC in hole B and the head, whose diamete 
from these two sides and from angle A is 2X 0.4339, or 0.8678 inch, being cut 


which is 45 degrees. If we draw a per 
pendicular, as C D, we divide the triangle 
into two right-angle triangles and can then 


find AD by multiplying 1.1 by cosine 45 


away at one side to clear the rim on the 


jig. Disk ¢ 
with the plug head and the jig rim, 1s 


when brought into contact 


secured with a few drops of shellac, and 








818 


the jig is again trued on the face plate 
by the indicator, the disk removed and 
hole C drilled and bored. 

For holding the disk to the jig some 
prefer a mixture of beeswax and shellac 
in equal parts, and others use beeswax and 
rosin. After melting the shellac or the 
mixture in a pot, it is applied to the disk 
by a wir 

In mounting the disks on the bench 
lathe, as shown in Fig. 13, for finishing to 
the required diameters and forming the 


A] & 
- > - Wood 
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that represented at c, for extremely accu- 
rate work the disk is made in the form 
shown at d, hardened, and ground in the 
hole as well as on the periphery. 

For accurately indicating the disks like 
c, a sensitive device with a lignt but stiff 
arm of wood is found superior to any 
other indicator. Fig. 18 illustrates a very 
satisfactory indicator and is self explana- 
tory. 

PosSIBILITIES OF THE Disk METHOD 


It will appear that the disk method can 
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center hole, no solder must be permitted 
between the face of the disk and the face 
of the chuck. Instead, the solder is 
dropped at several points around the 
edge, as indicated at aa. The chuck has 
a brass front plate b to which the solder 
adheres quite firmly; this plate is of course 
faced off true before soldering the disk 


in place. While the usual form of disk is 


INDICATOR USED WITH THE DISKS 
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FIG, 22 
APPLICATIONS OF THE DISK SCHEME 


be applied to an endless variety of nice jig 
work where center distances are short 
and disks of unduly large diameter there- 
fore not required. It is obvious that the 
recess turned in the face of the jig, Figs. 
14 to 16, can be of any convenient diam- 
eter so long as it allows sufficient room 
for the disks for locating the holes 
farthest from the center. 
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In many cases the disks may be locat 
conveniently without the aid of the o1 
rim formed on the jig in Fig. 15. If 
have given the center distances for 
three holes to be bored as in Fig. 109, 
can make three disks of the proper si 
place their edges in contact, secure tl 
to the jig with wax or shellac and indic 
and bore one hole after another. In 
case shown in Fig. 19, where the distar 
from center to center is equal, the di 
are of course all made to one diamet 
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FIG. 25. USING THE MASTER PLATE 
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FIG. 23 
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equal exactly to the center distance be 
tween the holes, as shown in Fig. 20. 
Where the center distances desired are 
all different, as in Fig. 21, the diameters 
of the disks may be easily found, as sug- 
gested by the diagram in Fig. 22. 
Let + = half diameter of disk A 
y = half diameter of disk B 
z= half diameter of disk C 
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According to the dimensions in Figs. 21 
and 22, 


*-+ y= 0.76 


If «+ y=—0.765 
and *-+2s—0.710 


ta 
2) 
o 
4 
4 


Subtracting, we have y — 


Now y+ 2=0.850 
and y— z= 0.055 


Adding, we have 2y—0.905 diameter 
of disk B 
Therefore y = 0.4525 
As distance x + y = 0.765 
* = 0.705 — 0.4525 0.3125 

Multiplying by 2— 0.625, diameter of 
disk . 

To get the diameter of disk ( sub 
tract from 0.710, which is equivalent to 
r-+ 2, the value of +, or 0.3125, leaving 
0.3975, or the value of z, which multiplied 
by 2 gives 0.7950 as the diameter of the 
third disk 

When the dimensions between centers 
are given, as in Fig. 23, from horizontal 
and vertical center lines, a simple calcula 
tion in square root enables the direct dis 
tances from center to center to be ob- 
tained, each of these center distances rep 
resenting the hypotenuse of a right-angle 
triangle whose base and hight are given 
on the drawing. After finding the direct 
center distances which are placed on the 
sketch in Fig. 24, the disk sizes may be 
determined in the way just described in 
connection with Figs. 21 and 22 

These few illustrations will give some 
idea of the possibilities with the disk 
scheme on tool work. The applications 
are too numerous to be more than merely 
suggested at this time, especially when 
combination of four disks, or combinations 
of disks and size blocks, are considered 
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SPECIAL JIG METHODS 
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MASTER-PLATE OR TRANSFER METHOD 


When either a model or a jig for one 
member which must match up with an 
made, the 
doweling the jig that is to be bored tot 


other has been 
} 


model or other jig is of great value in lo 
While this idea is known 


to some as the transfer scheme, it 1s prac 


cating the holes 


tically the same as what is often called the 
master-plate method, which has already 
been shown in connection wit 
ing processes 

Briefly the system is to make plugs 
ting the spindle of the lathe with tits fit 
holes in the 


ing finished to size after placing the plug 


ting the model, the tit 


] 


mn the lathe, and the model being doweled 


to the jig that is to be bored, as in Fig 
25. There is obviously a certaint f per 
fect duplication of center distances with 


this schem« The idea is applicable t 
both the lathe and the milling machine 


In designing jigs from models 





Tissuc Paper 
Feceler 


ideatseatini neal 


FIG. 30 





SETTING A KNEE 


it is ad 
visable to make the jig in flat sections or 


other jigs or from master plates, 


plates, which permit of much easier hand 
ling than heavy\box castings 
\ 


| 
SPECIAL MeTHODS—ADJUSTABLE JIGS 


Adjustable jigs for. drilling other jigs 


are not used very commonly, although 
there are some cases where such tools are 
exceedingly handy. Fig. 26 illustrates a 
jig of this class by which holes may be 
located readily in simple plate jigs, this 
tool being conveniently used in connection 
with the vertical-spindle attachment on the 
The ledges 4A on the 
flat true plate B are finished exactly 1 
inch thick. The bushing C, 


milling machine 


which is 
adapted to receive drill bushings of va 
rious sizes, is exactly 2 inches diameter 
The adjustment to the desired position for 
putting a hole through the jig which is 
to be made is obtained nicely by measur 
ing with micrometers over the outside of 
the bushing C and the outer edges of A A 
as indicated; or when more convenient to 
do so, between the inside of the bushing 
and the inner faces of A A Allowance 
is readily made when measuring for half 
the diameter of the bushing and the thick 
ness of A, as each of these dimensions is 
just 1 inch 


scheme of 


ne 
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SpeciAL MetruHops witH .LARGE J1Gs 


In making large jigs for side plates of 
printing-press frames, etc., the work is 
frequently done under a drill press. Fig 


27 will give the reader an idea of how 


such work may be handled 


D is a movable hardened and ground 


drill guide which may be clamped on the 
ig after having been properly located 
] 


from the edges of knees / and / 


rill guide D 


15 de \ ice 


1} bas ter diameters d € al 
carefully ¢ d nd ré quare with 
each othe Iend-1 sure plugs or ver 
nier ¢ il pers r¢ d In ] cating the 
euide: when this is located and clamped, 
the hole in the jig is carefully spotted and 
drilled ay eamed with tools passing 
hroug he drill guide Where all the 
st he bored are not of one s1ze, 
os ft S t he t S n a t t 
| | When Irill euid t 





FIG \ BORING TOOI 
be otherwis lamped, it 1s customary to 
drill and tap two binding-screw holes di 


rectly into the jig plate 


LARGE WorK ON THE HorIZONTAI 
BorING MILL 


Only the drill press, lathe and milling 
machine thus far have been referred to in 
connection with the boring of drill jigs 
[he horizontal boring mill is also used 
for box jigs too large to be handled on 
the milling machine It is customary on 
the boring mill as well as on the milling 
machine to take measurements from two 
edges of the jig to a true arbor held in the 
head spindle, as indicated by Fig. 28. A 


parallel can be secured at the end of the 


-jig and a micrometer used to measure, as 


at A, over the parallel and arbor, allowance 
le paral 


] 


being made for the thickness of t 
lel and half the diameter of tl 


he arbor 


t 
[he distance from the upper edge of the 


jig may be obtained in similar fashion 


In some cases, after one hole has been 


bored, the jig is located for subsequent 
holes from a plug B, Fig. 29, snugly fitted 
in the hole already bored. Here again 


measurements may be taken by a microm 
eter over the plugs in the jig and the one 
in the spindle 


For setting an angle plate or knee 
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square with the spindle on a horizon: 
boring mill or miller, the swinging tra 
ming bar and arbor shown in Fig. 30 w 
be found useful. The tool is first sw 
to one side and then to the other of 
knee, a tissue-paper feeler being used 
tween the tram point and the knee. W 
this method a perfect setting of the ki 
is quickly secured 

It may be of interest at this point 
call attention to an adjustable boring t 
which is useful in either the milling 
chine or horizontal mill for boring | 
in jigs and fixtures. The tool is show: 
Fig. 31 and will be understood without 
de scription 


WorK ON THE DivipInc HEAD 


Reference should be made before c! 
ng to the use of the dividing head on 
miller in handling certain classes of jis 
One application of this device is found 
the indexing of circular jigs which requ 
a series of holes spaced about one or mo! 
circles or along an arc of a circle 
accuracy of the work may be tested 
figuring the chord between adjacent h 
measuring with 
over plugs fitted in the holes. If ina 


and then micrometer 
curacies in center distances are found after 
two holes are bored, corrections can 
made by rotating the work slightly and 1 
boring until the measurement over 
pair of plugs is correct. 





Wire Insulated by Enamel 


[he requisite features in any insulating 
covering are continuity, toughness, elastic 
ity and high dielectric strength. Moré 
over the insulation should be inert to such 
influences as changes in temperature, ex 
cessive humidity in the atmosphere and 
corrosive gases with which it might natu 
rally be brought into contact. The fol 
lowing claims show what performance 
may be expected from wire insulated by 
an enameling process Ihe enamel is 
expected to withstand a temperature ot 
500 deg. F. for a considerable time with 
out injuring its insulating properties. This 
degree of heat reduces the elasticity of the 
enamel but its insulating properties ar¢ 
not affected if the windings are not dis 
turbed. .The enamel is not water proof 
when actually submerged but it has 
very considerable resistance to atmos 


pheric humidity Enameled wire kept 


for 72 heurs in an atmosphere of 90 
per cent. humidity at ordinary tempera 
ture underwent no change in its insu 
lation and was able at the same tempera 
humidit 


ture to withstand 99 per cent 


for 24 hours. Chemicals and gases whicl 
will not act on the wire itself have n 
action on the enamel. The ratio of in 
sulating power of the enamel to silk is as 
1:4 and hence when enamel! is applied to 

wire the coating need only be a fourth as 
thick in comparison with silk to attain an 


equal degree of insulation 
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achine Operations Over Iron Floor 


How over 50 Portable Machine Tools Are Used on 


Floor Construction 


Floor Plates and a 


New Rail 





BY 


1 looking over large machining opera 
s on irdn floor plates, by the use of 
table machine tools, one is often led 
sk: How did we ever get along with 


] 


them? Yet it is not so very long ago 
e the first floor plates and portable 
hine tools were used. About the year 
884, when I was connected with a factory 
ning out a line of small electric motors 
| generators, it was found necessary, 
account of the expense of standard 
ils and the floor space required, to 
sort to the use of portable boring bars; 
boring the field magnets. This prin 
le, while not the same machine, is 
strated by Fig. 1 \ bar was placed 
the beagings (which were previously 
‘*hined and lined in place) and driven 
suitable gearing attached to its end 
ere is no better nor more accurate way 
doing this work at present, provided, 
wever, the machine to be bored is 
ed in such a position that it will nor 
sprung while the boring is being don 
When motors and generators were first 
red by this method, it was assumed 
it as the boring was done from the ma 
hine’s own bearings it must necessarily 
be in line. It was found, however, that, 
nless they were placed on a level solid 
ite, springing took place, which made 
bore somewhat eccentric, thus distort 
ing the “air gap.” This fact, I think, had 
more than anything else to do with the 
doption of the iron floor plate as used 
today 
Before floor plates were really adopted 


*Mechanical superintendent, Schenectady 
Works of the General Electric Compary. 








FIG ; 4 PORTABLE MILLING MACHINE 
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FIG. 3. DETAILS OF THE PORTABLE MILLING MACHINE SHOWN 
IN PLACH N Fit 2 





822 AMERICAN MACHINIST ' November 28, 19 





made, planed on the top and edges and 
provided with T-slots, and place them on 
a solid foundation with the surface ex 
tending about ™% inch above the surface 


of the floor. 


THE First PiLates LArp 


The first plate laid in this manner was 
in sections about 8 feet long and 5 feet 
wide, keyed at the sides and firmly bolted 
together There were about five of them 
used, making a plate 8 feet wide by 25 
feet long, upon which all of this kind of 
boring was done. Afterward they were 
used for a great many other purposes. 

Some of the first portable tools used 
were the then generally well known 
Dallett drills Later some larger drill 
presses and other portable tools were 
adopted, which saved a great deal of 
handling and kept down the dimensions 
of stationary machine tools which other 
wise would have had to be used 

One example of this is shown in the 
engravings, Fig. 2 and Fig. 3, which il 
lustrate a portable machine for milling 
the pole faces of four-pole machines. This 
machine, I'‘ke the boring bars, was placed 
in the bearings and milled one pole face 
at a time, cutting the keyway at the same 
operation. This not only did the work 
more accurately, but in very much less 
time, and also saved the use of very large 
planing machines 

All of this original work on floor plates 
was done at the works of the Thomson 
Houston Electric Company, at Lynn. 
Mass. After transferring the large work 
irom this plant to the Schenectady works 
of the General Electric Company, the use FIG. 4. ONE OF THE FIRST PORTABLE MACHINE TOOLS USED FOR FLOOR-PLATE WORK 


















































FIG. § A GROUP OF SOME OF THE FIRST MACHINE TOOLS USED ON FLOOR PLATES 
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$ AN INTERESTING MACHINE OPERATION WITH SOME OF THE EARLIER MACHINES INSTALLED FOR FLOOR-PLATE WORK 





LARGE PORTABLE DRILLS WITH MILLING ATTACHMENTS FOR FLOOR-PLATE WORK 








of the floor-plate system was very much 
extended. Some of the first tools ap 
plied on this work were portable slotte 

shown by the half-tones Figs. 4, 5 
nd 6. After this we added larger port 


1 


able drills which were provided with mill 


ng attachments (see the illustrations 
igs. 7 and 8) so that practically all ma 
ining operations could be performed on 


piece of work after once set and bolted 
the floor plate. It was also found that 


machine tools could be moved from 


place to another, and several machine 

ils of different kinds could be used on 
ne piece at a time, thus saving a great 
deal of handling of the pieces being oper 


an 


I 
ted on and avoiding a great many d 
1s positions, drilling, for instance, as 

ll as the use of an expensive overhead 
Fig. 9 illustrates this feature very 

vell, as three machine tools are shown 


vithin a field frame and at work upon it 


By the use of such portable tools this 
work is not only drilled while bolted to 
the floor plate, but it 1s slotted at the 
same time, thus saving the use of the 


planer 

Ihe floor-plate system has been ex 
tended from time to time at the Schenec 
tady works until at present we have 27 
separate pieces set permanently on foun 
dations varying in size from 50 feet wide 
by 300 feet long to plates 1o feet square. 
There is a grand total of about 45,000 
square feet of solid floor plate now used 
for machining Distributed 
over these plates there are 17 portable 
slotters, 17 drills, 12 milling machines, 4 


operations 
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Weight of Casting 13,700 Pound 


< lv 
FIG 10 


rotary planers, 2 horizontal drills and var- 
ious other portable devices, such as bor- 
ing bars, shaping machines, heating de 
vices and other things too numerous to 
mention 

Of course the plate foundations must 
be of the best, put in so that they will not 
settle and the plates set and grouted per 


a 
os 
; 

; 

' 
2 

; 
‘ 


[5 
a 
i 


1\ 


ns 


. 
oe 


DETAILS OF A STANDARD CAST-IRON FLOOR PLATE 


fectly level. Originally it was thought 
that the plates had to be made very heavy 
to avoid springing; but after we had 
gained more experience it was found un- 
necessary to make the plates excessively 
heavy, as the foundation could be de- 
pended upon for keeping them level and 
true after they were properly supported 

















FIG. Q. THREE 


PORTABLE MACHINE TOOLS AT WORK ON THE 


SAME PIECE 
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[He STANDARD FLoor PLATE j-inch round holes regularly spaced tor Che floor pl d for portabl 

Fig. 10 shows the construction of our the purpose of pouring the grouting. It tools have now practically a um 
ndard plate, which is 10 feet square will thus be seen that every part of this versal system for doing ill large machin 
nd 8 inches thick, planed and grooved on plate is perfectly supported, making ing operations They are being used in 
edges, and surfaced on the top with springing absolutely impossible engine works, shipbuilding yards, tool 














FIG. II A TYPICAL FLOOR-PLATE MACHINING OPERATION USING SLOTTERS 














FIG. 12. A TYPICAL FLOOR-PLATE MACHINING OPERATICN USING RADIAL DRILLS 
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hops, and, in fact, every kind of a ma 
chine shop where large work is_ being 
done, both im this country and abroad 
The half-tones, Figs. 11, 12 and 13, show 
three interesting operations, the first an 


operation on a bed plate using two slot 


ters 


the second, a drilling operation em 


13. ANOTHER TYPICAI 


ploying two 


OPERATION 


large radial drills and the last 


another drilling operation 


It should not be 


forgotten, however, 


that while the floor plate has done a great 
I f 


deal to facilitate large machining opera 


tions, it costs 


lay it > 


considerable 


money to 


unless it is laid properly on a good 


OVER FLOOR 


PLATES 


solid foundation, it will not give accurate 


results. It 


must be understood that the 


plate becomes part of the machine tool 


that 


rests matter how far 


upon it; no 


apart the tocls are placed, they should 
always stand solidly on the plate to do 


their work accurately 


Another and vital 

















14. THE 


NEW RAII 


AND 


SLOT FLOOR 


CONSTRUCTION 
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neiple involved in considering the use 
floor plates is the fact that when rough 
stings are bolted down for machining, 
finished 
thout changing or re-setting 


y usually can be complete 


[- anp SLOTTED-RAIL FLoor PLATES 


We have besides this floor-plate con 
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may be properly lined up for 
the concrete 


bedding in 
foundations and for the 
All of these features are sh 
by Fig. 17 
If the 


anchar 
ancnors 


rails and beams used in the set 


ting are reasonably straight, no planing 


I 
nor any machine work, other than drilling, 
will be 


necessary. In setting, the joints 

















vear ; ig 5 shows belted slotters with 
motors inclosed in the bases of the ma- 
chines; Fig. 4 shows the next improve- 
ment with magnetic clutch drive and mo 
tor of improved design and Fig. 11 shows 
still further improvements in both motor 


and manner of con ng with pneumatic 


clutches 
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uction a system of T-slot rails, recently can be broken at any convenient length Portable machine tools were hardly pos 
; thich are od for erec and ¢ cart +} ¢ —e ' . ; , , , . 
pted, which are used fi r erecting and to start with; 1f the rails used are all of sible before the advent of the electric mo- 
ting purposes, but not for machining the same length, the joints for either half tor. as some of us w have been mixed 
ied Mh a wa . ge ape" 
ration The illustration, Fig. 14, f the slotted rails will always be in the up with the business since befor that 
ws some of this rail and slot floor. of right pla ~€ The rails used in our case time can testif 
ic “oo fI'c " = wie - , 
if ie ” am + 
i: - = ~ _ ‘ | 
| | 4 ’ 
| re — > \ G i‘ 1} 
bo ey 4 A J ' ~ } 
\ J} Be; SG ] 
F] 5 Ss F NEW RA y y NSTR ION 
— —,| Pages could vri $ 
| } . 
I, | { that have been d s s re-boring 
c | , ) . \ nders, turning k p in place, and 
| J \ ) { nilar work whi dt e done away 
) . \ I 1 tl ¢ maci p cl cases it 
2 Ra t ct vas « mary t g up all portabl 
m engine, and by the time the engin 
, was set up and piped it as much time 
Cy C ld be consumed as it now takes with 
re § = portable electric motor to complete the 
. 
= . Electricity can be d for driving elec 
Joint Spreader 5 . 
=. — lee = Minti tric motors in most any place today; 
| whereas twenty-five years ago steam could 
~ 
a nly be found in boiler and engine rooms, 
r ind seldom more than 1000 feet away 
1 from where it was generated; while elec 
“A { tricity has been transmitted successfully 
_ — Spreader for 2 Ra for practical work f distance of I8o 
16. DETAILS OF SPREADER BLOCKS AND JOINT OF Z RAILS FOR FLOOR CONSTRUCTION miles 
Ss *h, - a *h, | 5 th, ; 
™ r 1 a = = 
C5 é 4 a TT 
7 \ 
L Cart lr = 
FIG, -17 METHOD OF LOCATING AND SUPPORTING RAILS WHILE PUTTING IN THE CONCRETE FOUNDATIONS 


ich about 10,000 square feet are in use. 
g. I5 is a section in which the arrange- 
nt of the rails, Z’s and reimforcement 
the concrete bed can be seen. In Fig. 
an be seen the cast-iron spacers for the 
and the method of joining them. 

hen installing this floor, the rails are 
and bolted 


approximately in place 


ther endwise, by fish plates in the 
of the T-rails, and by cast-iron 
aders for the Z’s or slotted rails. 
y are used in any convenient lengths. 
ning parallel with the rails at any 


venient distance apart, are placed I- 
ms, which are leveled to the desired 
t. Resting on and 
sswise thereto are placed others for 


these I-beams 


ging the permanent rails so that they 


were 30 feet long with a few 20- and some 
10-foot 
venient lengths and can bs 
any 


sections. These are very con 
adapt¢ d for 
reasonable 


purpose tor erecting or 


rough machining operations. Of course 
if they are to be used only for erecting, 
the 
bolting down is to be done, then 


T-rails will be sufficient; but if any 
the Z 
sections will also be necessary 

All of the 
article are driven by electric motors, 
Incidentally 


some of the im 


machine tools shown in this 
either 
by belt or direct connected 
the 
provements which have been made both in 


illustrations show 


the design of the motors and in the method 


of connecting them with the tools For 
instance, Fig. 1 shows an old fashioned bi 
polar machine belted to the boring-bar 


All of this, of course, has nothing what 
ever to do with floor plates, but it has to 
do with portable electric tools, which is 


an important part of the subject 





report shows 


the steel 
factures exported in the 9 months 
ing 
against $127,000,000 in the 
of the 

indicating that the total will in the calen- 
dar year 1907 be nearly or quite $200,000,- 
total 
never reached as much 


that 


manu 


A recent statistical 


total value of iron and 


end 
September $146,000,000, 


with was 


same months 


immediately preceding year, thus 


000, while the exports of iron and 
steel manufacture 
1899, and never s 


1897. 


as $100,000,000 prior to 


much as $50,000,000 prior to 





Centrifugal Air Compressors for 
Low Pressures 


By SANForD A. Moss 


series ol CxXp rl 


\fter an extensive 


a line of direct-connected centri 
fugal air compressors (or 
exhausters, for handling air under low pres 
sures and vacuums and in large quanti- 
ties is now being produced by the General 


units are 


iments 


blowers) and 


Electric Company. These 
, 


low-pressure air 
and 


furnishing 
fuels, 


adapted for 


for burning principally oils 


gases, for various industrial purposes as 
annealing and 


it; hardening, soldering, 


melting in machine-shop operations, for 
factories using gas and oil-fired furnaces, 


for. glass works, copper smelters, iron and 


brass foundries, forging shops and the 
like. They are applicable to any case 
where a large quantity of air is required 
at from one to four pounds pressure per 
square inch or where large quantities of 


air are to be exhausted under a vacuum 


not to exceed 3.25 pounds per square 


inch 
[he machines are not adapted to pres 


square 


sures less than 0.88 of a pound pet 


inch or for exhausting and ventilating 
work using vacuums of two or three 
ounces per square inch. The units con 
sist of a modified form of fan blower 
direct connected to the source of power, 
which may be either an electric motor 
or a steam turbine As the driver and 


air-handling mechanism are part of the 


same machine, a harmonious and compact 


design has been developed Che relation 


ship of the various parts, the speed and 


other features of the design have been 


selected to give the most efficient opera- 
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tion as a complete unit \ number of 
these machines have been in service for 


periods and have been found very 


satisfactory in competition with the com 


mon types of fan and positive-pressure 


blowers 


FEATURES OF THE DESIGN 

The “centrifugal compressor” is a mod- 
ified type of fan blower and consists sim- 
ly of an within its 
It is of the type of machine often 


impeller rotating 


casing 


November 28, 


1QO7 


feet of free air minu 


inder a pressure of 1.7 pounds per sq 


750 cubic per 


inch. The driver shown is an I1-hor 
power induction motor. Fig. 2 is a lar 
machine having a capac‘ty of 1400 cu 
feet of free air per minute under a p: 


sure of 1.7 pounds per square inch 
is shown driven by a 20-horse-p 
direct-current motor. 

The source of 


motor or 


power, whether it 


steam turbine, is an integ 


part of the apparatus, and upon one shift 


called turbine compressor or turbine are mounted the compressor impeller 
Nominal Max. Pres 
’ Diam. of Dis- on 
i as Rated Press. Capacity. : ats = D.C. or Ti 
Servic Lb. per Sq.In. Cu.Ft. Free " a Sy 6. Nominal H. P. bine Driv: 
Air per Min. ia Lb. per Sq 
f 0 88 2,600 12 20 15 
Foundry cupola or low } 0.88 3,600 16 30 1.5 
pressure air blast. ) 0.88 7,000 20 50 1,25 
L 0.88 10,000 Us} 75 1,25 
1.7 750 - ll 3.7 
Moderate pressure air 17 1,400 10 20 3.7 
blast 1.7 2,000 2 30 3.7 
L 1.7 3,600 16 50 2.5 
( 2.7 1,200 8 30 4.2 
High pressure air blast. < 2.7 2,400 12 iO 4.2 
( 2.7 3,400 75 3.0 
FIG. 3. TABLE OF STANDARD SIZES SINGLE-STAGE CENTRIFUGAL COMPRES 


SORS FOR 


blower, and is closely related in its essen 


tial features to turbine pumps. Its range 
of pressures and vacuums in the single 
han that 


fan blowers 


greater t 


Irom 


much 
obtained 
Multi-stage types are under development 
One of the features of the 
design is in the passages which conduct 
Che im 


slage 


type 1S 
which can be 


principal 


the air to and from the impeller 
pellers are also of a perfected design and 

both 
Fig. 1 
rated at 


are symmetrical, receiving air on 


sides so as to avoid end thrust 


shows a motor-driven machine 


INDUSTRIAL 


AIR BLAST. 


the rotor of the motor or turbine as 
case may be; thus there is only one m 
Another import 
noted is tl 
entire absence of wear in the centrifuga 


ing part in the unit. 


feature which should be 


compressor itself; thus its efficiency 


capacity remain unaltered. In this 1 


spect the apparatus is superior to positive 
which have extensi\ 


pressure blowers 


rubbing surfaces 


RATINGS 


The accompanying table, Fig. 3, gives a 


























FIG. I, CENTRIFUGAL AIR COMPRESSOR FOR 750 CU.FT 
MINUTE I.7 LB. PER SQ.IN. II-H.P 


INDUCTION MOTOR 


PER FIG. 2. 


CENTRIFUGAL AIR COMPRESSOR FOR I400 CU.FT, PER 
MINUTE 20-H.P. 


DIRECT-CURRENT MOTOR 
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list of standard sizes of the single-stage 
type, comprising a number of capacities 
and arranged under three pressures. Any 
size of compressor may have as a driver 
either a three-phase induction motor, a 
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ranged with a constant-speed driver which 


may be either a shunt-wound electric 


motor, an induction 
bine. 


motor or a steam tur 
The curve « 


t pressure is practically 


constant throughout the range of loads, 




















direct-current motor or a non-condensing as is shown by the accompanying curve, 
steam turbine. The starting character- Fig. 4 There is no waste of air for 
istics of the induction motors can be made loads less than the normal nor a great 
inything desired. With direct-current decrease of pressure for reasonable over 
machines the rated pressure is merely ids [hese are distinct points of ad 
nominal and the pressure may be varied vantage when c ympared with the opera 
by changing the speed of the motor. The tion of positive pressure blowers 
steam turbines are adapted for steam at [he standard machines are of such 
gage pressures above 80 pounds per capacity as to permit of the use of a com 
square inch. The capacities which are pressor in a centr cat in a factory 
given are based on actual measurement of ther than a number of s ler blows rs 
the quantity of air actually delivered scattered in various pla Even the 
under normal conditions and are ex smallest machines listed ar large for 
pressed in cubic feet of free air per sn gas-furnace install e ma 
minute In most cases these machines chines rated at 1.7 pounds . re inch 
will deliver as much air as a positive-pres suitable for ordinary gas d oil 
sure blower with a rating of 33 per cent. furnace work. For furna liring a 
2 2.0 lJ 
= 1.6/- —— 
h 14 Ths 
Bae 
3 10 2 
= 0.8 - 
. ‘> 
= 0.6 . 
0 100 200 Jeu 40 500 600 700 SUV YOO 1000 
Load = Quantity of Free Air,Cu Feet per Minute , Red i to 14.7 Pounds and 60 I 
FIG, 4. CENTRIFUGAL COMPRESSOR PRESSURE CURVE FOR VARYING 
greater and working under the same con concentrated positively ted blast, 
ations. Considerable overloads, that is, ( iachines rated t 7 PD iS per 
loads beyond the rated capacity, do not s ich are bette d 
ny way injure these centrifugal com 
pressors, but there is a slight drop in the PRESSURES 
yressure of the air delivered \ ready stat . 
CENTRIFUGAL COMPRESSORS FOR FOUNDRY- 4p, pressure remai —_ J 
CUPOLA SERVIC! loads. if ; t sn oe 
Referring to the table, Fig. 3, the first r varies aut war it 
four sizes are arranged for supplying air driver if desire« ( 
to foundry cupolas. They may be equipped isite that the desir rop 
with a driver whose speed automatically erly selected in advan eure 
varies with the load. This may be either js racteristic of 
a direct-current compound-wound motor e machine s ld ly isted 
or a steam turbine with a special gover- before it leaves the f . Che rated 
nor. The characteristics of these sets pressures whi ire @i\ t the dis 
ire such that, if the tuyere openings choke charge flange of th: d are 
ip during the melt, the air pressure from based ot fy ind unobstructed inlet 
the blower rapidly increases and thus They are S vased or 1 I supply at 
maintains the melting capacity In this 1 temperature of 60 degrees Fahrenheit 
feature the centrifugal compressors re nd with an ordinary bar ic pressure 
semble positive-pressure blowers Under average working conditions and at 
. ; ; 1 reasonable distance from the compres 
CENTRIFUGAL COMPRESSORS FOR CONSTANT- sor discharge outlet. the pressure in the 
PRESSURE AIR BLAST main for the three classes listed in the 
Referring again to Fig. 3, all of the table of Fig. 3 may be taken respectively 
groups on the list are adapted for indus- as follows: 0.625 pound per square inch, 


trial service requiring air blast at constant 


ressure For such work the set is ar- 


1.25 pounds per squi inch and 2 pounds 


per incl piping 


squar 
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or piping introducing a great deal of fric- 
tion will give lower pressures 





Notes on Sub-press Work 


By | I N RRIS 

* 

Until re y the use of the sub-press 
has bes imited to very accurate and deli 
ate work, s is wat s, clocks, cy 
meters However, within the past 
few years many large and intricate dies 
of this kind have been made for adding 
machines, typewriters and similar work 
[he sub-press punches and dies, if once 


properly made, are always in lime until 


completely worn out, while we all know 
the difficulties which beset a workman 


who has to set up the old kind of dies and 


expected to produce clean purfchings 
I was forced to agree with the remarks 
once overheard from a_ conscientious 


setting up one of the ordl 
“Drat it! A fe 
intil sharp, 


workman when 


nary open dies llow can 


take this die out and grind it 


but he can’t get it back again without 


dulling it.” This is only too true and is 
just where the sub-press comes in to stay, 
if properly installed 

\ mistake made by some manufacturers 
will buy, or have made 


1 here Chey 


outside of their own shop, a sub-press die 
for trial; when it gets into the works and 
falls 
into the hands of a workman entirely un 


work, 


want 


needs some attention, it naturally 
and mistakes 
of skill, but 


The proper 


in 


familiar with such 


are made, not from 
through lack 


of knowledge 


yne man familiar 


As the sub-presses 


begi multiply, tl ther men will take 
terest and finally become as familiar 
with then with the more common open 
ques 
i iways beer i dr iwback con 
nected wi pre v ipid pro 
duction is called for n account of the 
vork (whe t pound) being 
{ back the st ind requiring 
edding elling operation, which 
tseilt 1 slow a u tistactory, pe 
ially wi tock l iV \ me 
+] 1 { 1, — 
ict yt t | t p ing 
aoes not to t t ut is re 
tame t i e plung is 
raised to its highest point, when a posi 
tive ejection f the die takes pla It 
might be well to ment ere that in a 
mpound sub-pr the : _ 
n puncl ~ ly pl d 1 the base 
ind the die is in t plunger. Increased 
production has been made possible by this 
change, and by another which consists in 
fastening legs to an arch press so that the 
press will | n its side and the 
punching, when ejected, will fall away 
from the press. This arrangement allows 


the use of an automatic feed and a pro 
ductior t trom 100 t 100 pieces a 
minut 
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Economical Jig Work on the Millmg Machine 


The Use of Verniers Attached to the Machine and a Proper 
Tool Equipment for Locating and Boring Holes in Drill Jigs 


B Y - A. JOHNS ON 


The value of the milling machine in the and reamers for putting in holes. An which will come square without the pre 
having a bushing for  liminaries of bolting it to a knee or other 





production of jigs is appreciated by those overhanging arm 
vho have large quantities to handle and supporting the arbor is preferable to one wise squaring it up, which are necessary 
whose limit of accuracy will allow of with a center, as the bushing when sup- on a planer or shaper. In milling the 
0.001 inch variation, which under average porting a boring bar can be taken out and third side, the work can be laid on the 


onditions and with average men, is about the bar removed without disturbing the secord side milled. To square it up, it 


the closest practical limit maintained. work or the adjustment of the arm. is only necessary to insert a strip or tw 
Some shops do on the miller a great deal The adapter for the table should be size blocks, which fit the slots, in the most 
; of the work on the jigs ordinarily done made with a tongue on the bottom fitting convenient lengthways slot of the adapter 
n the planer or shaper, such as surfac- the slot in the table accurately, and T- and bring the jig up to them. To avoid 
ng the feet, bosses and locating points slots on the top running lengthways and cutting the adapter with the mill, the 
nd cutting slots. Others use it prin crossways at frequent intervals, as shown, work should project over the edge of the 
‘ipally for drilling and boring pin and those running lengthways being parallel adapter more than the amount of finish 
bushing holes which have to be accurate. to and those crossways square with the allowed and, if the blocks do not bring 
On both classes of work the milling ma tongue on the bottom. The slots should it that way, parallels should be inserted 


NOO0o S| S ne 
_|_J_JP ») : \ wats 
JOO i dame 
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Liat | FIG. 2 
FIG. 3 
4 ins SS” 
EQUIPPING THE MILLER FOR JIG BORING 
\ ccellent results s l ( take standard bolts, and the between the blocks and the jig to make 
eK sized 11¢s For this purpost narrow part should be the same width in up the difference If either end is to be 
chi st be kept in first-class all, so that standard blocks can be in milled, the blocks should be inserted in 
Dp etter care taken of it than serted to facilitate setting the work. Hav- one of the crossways slots and the side 
Imak wrdinarily ke of their ma ing this plate fastened on the table care- of the jig brought up to them, thus 
nes On that account it is preferable fully, as in Fig. 1, the slots should be bringing the end square, both with the 
t the machine and tools be handled by squared up from the spindle by tramming side on the adapter and the one against 
01 in and that he be held responsible carefully, and we are ready for business. the blocks 
F ir condition 
MULLING THE JIG INSIDE MILLING 
CHe Toor EQuIPMEN?T , ' , , ; 
: In milling a jig of rectangular form \fter finishing the outside of the jig, 
equipment consists tf a vertical ee Cer bor aaa ; ‘ om . : ° so la 
; that has finish on more than two sides, the open side is turned up, the face mill 
ment and an adapter, Fig. 1, for the sais -: i | i ¢ . 
oe E hold ; : é I after measuring the casting to see that the removed from the spindle and the ver 
ble tor holding the work; an assorte« ‘ oe ee . 3 : : rs : 
: gee nish is allowed for correctly, it is bolted tical fixture put on. With this the locat 
ection of end, side and facing mills gq +] las th ¢] ore on . ~ 
down on the plate with the first face to ing spots and any finished bosses there 
regular ‘milling operations; verniers thined facing th 1] 1] We ¢ * 
; igi vc machined tacing ne spindle and milled may be on the inside ot the jig are rapidly 
ttached to the table and knee: and a ith ; cane ll held j l, — } 1 : ™ fe 1 
, oe ee : with a face mi held in the spindle. and accurately milled. Where the tools 
‘ full outfit of spotting drills, boring rs er “a a : Mg ; ; ; 7 
\fter milling the first side, that side is are kept in good shape, the work does not 
sl . — , >» and ste > , Me « : fant +1] 
*Copyright, 1907, by Hill Publishing “ rned down on the adapter and the work peen as much as m using surfacing mulls 
Company fastened for milling the second side, and does not seem to get out of shape 
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from the cutting as much as in removing lighted at any time and greatly facilitates better boring tool or ount of the r 
the scale by planing, so that it is rarely getting a correct reading finement of adjustment which can be ob 
necessary to go around the work more Flat plate jigs cannot be worked on a_ tained when boring to a plug 
than once unless the requirements are machine equipped in this manner without 
very close. putting them up on an angle plate, unless Usinc A Borinc Bar 

In milling flat plate jigs the vertical there are also a scale and vernier for When a pair of holes are to be bored in 
ittachment is put on the first thing; after the movement of the saddle upon the _ line with each other in opposite sides of 
milling one side, the work is simply knee, in which case the vertical attach- the jig, or whet ngle hol to be 
urned over to mill the other 

~ 
THe VERNIER ATTACHMENTS B B 
In boring, the feed screws are ordi- 
narily not accurate enough to use for 
: = A 
measurements in moving the work to get ( A 
the proper locations of the different holes, 
and without special means of measuring 

is necessary to bore a trial hole under A 
size, make a plug to fit it and measure 
ts position with micrometers or vernier 
calipers before finishing it. When ver 
niers are attatched to the machine, the 
proper location can be ascertained from 
them at once, and the holes finished at the res 
first setting. ; re | 

Verniers and scales for use in connec- | 
tion with them are made by the Brown & 

Sharpe Manufacturing Company. For an 

rdinary universal milling machine two 

scales are needed and two verniers, one J ca 
scale as long as the longitudinal travel of j. VERNIER BOX 

the table and one as long as the ver 

tical adjustment of the knee. lent 1 be used for boring t is pr ed si the spindl 

The scale for the table is attached t ferable. if the amount of work will wart j eces S bar long enough 
the front lower edge of the table and its’ rant it, to have a vertical machine fo t each through the jig plus the lengt 
vernier attached by a bracket to the sad- this class of work, with verniers for the f feed n \ s case th 
dle in the place ordinarily occupied by tab nd saddle movements onl) b should | t the machine bé 
the feed-controlling mechanism, as in Fig fore the work is e adapter, and 
2. The scale for vertical adjustment Hanpy Bortnc Toots over] ‘ hing fit 
should be attached to the left side of the Some styl s of tools for use bor ng ting the b | bring th 
column close to the knee, so that the ver shown in Fig. 5, in which s a spot I sq ( lel, tl n 
nier can be bracketed to the knee, as_ ting drill, 6b a chuck for small drills e, with t l g p t pt 
shown in Fig. 3 flat drill for cast-iron work, and d_ Then without g t { sh 
ee 

ition . \ \ Cc | 

: / [- / 
NY / 
4 ee ~ 
i 
| | 
—- l | Sa ——— 
| 
— | 
h | | J 
J = 
| ; ee 
\ CONVENIENT ARRANGEMEN o t for re y 
[To make things more enient in « 9 gle holes lool d is st for p f 
op, the writ 1as seen the verniers’ steel, as it is ea t t t wil Of ce | 
vered by a small metal box such as is t w in 0.002 t 1.003 by ed bed, 
own in Fig. 4, in the top of which is suring O\ the b 1 t of g es 
t a French reading glass A Bisa t with nicromet e reading should be fig ( tions at right 
nall electric lamp set in one corner of being the diameter of the b dian ngles t tl des or 
box in such a position that its light eter of hole to be bored eter of ds of the jig 
ll shine on the vernier, but will not bar) The hole can be sized with a Other met produce more a 
thrown in the operator's eyes. By reamer. It is not safe to us mer te work iller but d t begin 
ssing the button C this lamp can be « st iron; for that material e is a compare wv é for speed 
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ThePractical Application of Acute 
Machine-shop 


Measurements 


Vision in 


By CLINTON ALvorD 


Acute vision can be practically applied 
to many problems and operations in the 
machine shop, and the writer has never 
seen the matter discussed in your col 
umns. The use of the micrometer caliper 
is so common that few machinists under 
take to divide 0.01 of an inch on an ordi 
nary scale; and I find that when there is 
occasion to subdivide fine graduations, 
it is customary to use a magnifying glass 

Small objects are measured in the 
laboratory by means of a powerful micro- 
scope; both the object and the glass scale 
are magnified and the graduations of the 
scale are engraved by a diamond point 
4 blood corpuscle is shorter than the fin 
est divisions it is possible to engrave on 
a piece of glass, without danger of the 
graduations breaking into one another, 
and when both the object and the scale 
are magnified it is necessary to estimate 
the length of the small object, say the 
corpuscle; by judgment; the well trained 
eye can judge with much accuracy the 
correct length of very small objects. The 
scale appears to be coarse under a power- 
ful glass, the divisions appearing wide 
and the blood corpuscles seeming to be 
almost one thirty-second of an inch long; 
however, the eye must be trained care- 
fully to subdivide these graduations cor- 
rectly, and an expert gives accurate re- 
sults. In times gone by, machine shops 
trained the judgment in subdividing divis- 
ions on the ordinary machinist’s scale, and 
even now there are many occasions when 
clear vision, practice and judgment are 
of great service in subdividing a scale 
of hundredths 

Five years ago my foreman laughed 
when I suggested the possibility of divid 
ing hundredths into thousandths with a 
fair degree of accuracy; it took over a 
year and a number of trials of the possi 
bility of such work with the unaided eye, 
to prove to him that my readings would 
come within 0.001 or 0.001% of the cor 
rect result. He now takes my word for 
close readings, but we always check them 
by careful 


micrometer measurements 


when necessary. The value of these read 
ings is in the quick selection of the proper 
fa 


milling cutter or the adjustment « 
piece of work to remove a correct chip 
on the machine 

An illustration of the usefulness of this 
faculty is as follows: A workman straps 
a piece of work on the milling machine, 
the ends of which are to be finished and 
brought to a certain dimension. One end 
is finished easily, and the operator then 
takes a roughing cut from the other end; 
he applies his gage, and it is evident he 


must remove more metal. The question 
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is, how much must he remove? A trial by 
scale shows about a one thirty-second; 
as he desires to be careful, he moves the 
milling machine carriage 0.015 and then 
takes another chip of 0.005, then probably 
another chip of 0.004, after which the 
gage may or may not go on. Now it is 
entirely possible to measure to within 
0.001% by the unaided eye and move the 
carriage of the machine the measured dis 
tance and have the gage fit at the first 
trial to within 0.001% of accuracy. 

I would like to hear from others on 
this subject and to learn whether or not 
they ever employ such methods. It 1s 
often impossible to use the regular size 
blocks in such cases, and the ability to 
use a scale and subdivide with commer- 
cial accuracy is a great saving of time. 

It is well known that the hand can 
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FIG. I. Outline of the 
Casting to be made. 
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A Column Mold Built Up of 
Cores Made on a Molding 
Machine 


By JosepH F. Hart 


Fig. 1 shows a shaft for a newel post 
4 inches wide, 2% feet long and of 
inch thickness. These posts are highly) 
ornamented on the panels, and as most 
of them are bronze plated the castings 
must be nearly perfect. Figs. 2, 3 and 
show how the job was rigged for molding 
each panel separately on the principle of 
green-sand core; then by placing four 
these cores in a casing along with the 1 
ternal core, the whole could be securely 
clamped together for casting. 





sanniaiiee FIG. 2. How the Pattern was mounted 


on the Molding Machine. 
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FIG. 3. Arbor for Core. 
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FIG. 4. Showing how the Cores 
were Assembled to Form a Mold. 
4 COLUMN MOLD BUILT UP OF CORES MADE ON A MOLDING MACHINE 


easily detect a subdivision of o.oo1 of an 
inch with a pair of spring calipers, and 
many machinists have checked up their 
results so often that their judgment is 
accurate about the “feel” of a pair of 
Do they similarly use their eye 
for fine divisions? If they train the hand 
to detect minute variations, why not train 


calipers 


the eye? 





Discoveries of large bodies of iron ore 
are reported to have been made in the 
State of Colima, Mexico, and these are 
said to be not only very extensive, but of 


very good quality. 


[HE PATTERN ON THE MACHINE 


The machine, Fig. 2, is gotten up like 
an ordinary hand-ramming drop-pattern 
as far as the stand and draft 
gear are The pattern, or 
more correctly the core box in which the 


machine, 
concerned. 
panel cores are formed, is simply three 
right-angle castings with sides 8 inches 
wide by ™% inch thick. Two of these 
castings, 4 inches long, are fixed on the 
stand of the machine, the central portion 
30 inches in length, is attached to the 
draft gear and is moved up or down by 
the use of a hand lever. The pattern for 


the face of the panel is made in plaster 
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and fastened in the apex of the core box, 
a portion of the 
the supported end 
pieces, the face for the casting coming in 


as 


shown at P, Fig. 2, 
core prints being in 


the movable center piece 


THE “FLAsk” 
The 


upper and lower casings for 


they are of cast iron, ™% inch 


of the core box. 


H for gates; both have handles 


clamping lugs. 


MAKING AND ASSEMBLING THE CORES 


To make a complete mold, the arbor, 


the 
mold, Fig. 4, should be easily understood; 
thick, the 
sides at an angle of 90 degrees, the width 
of each side being equal to the hypotenuse 
The lower casing stands 
on two feet; the upper has two holes at 
and 
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to 5 inches square by 30 inches or less 
in length. With different arbors, however, 
the real capacity of the machine would 


be from zero to 6 inches wide, or tapered 
castings, providing the section be square, 
round or any regular polygon the num- 
ber of whose sides is divisible by four 


INCREASED OuTPU1 


with this rigging from 
three to five times as much as that by 


The output is 


using a complete pattern with loose panels. 
Che machine is constant without regard to 


the ornamental features, and the output 
on the floor varies according to the in- 
tricacy of the design 





Writing in one of our French contem 


raries, C. Féry discusses new methods 


833 
A Large Laying-out Table 


The laying out of work in a large shop 
building a line of machinery that differs 
more or less with various jobs is quite a 
problem, and it is too often done in dark 
corners or any old place where the pieces 
happen to be 
Brown 


The laying-out table of the 


Hoisting Machinery Company, 


Cleveland, Ohio, is the result of a differ 


ent plan, and every care has been taken 
to make the work easy as well as accurate. 

The table itself is 8 inches thick, 6 
feet wide by 12 feet long and heavily 
cross ribbed underneath for stiffness 
[he top, sides and ends are surfaced ott 
true and the ends made square with the 
sides. This plate lies on four concrete 

















\ LARGE 
Fig. 3, is placed in the machine and ram- 
med up in green sand. The central part 
of the core box is then dropped to the 
position shown by dotted lines in Fig. 2, 
leaving the panel core supported in the 
end pieces; this core is then lifted by the 
handles X, Fig. 3, and placed in the casing 
as shown at A, Fig. 4. When two of these 
panel cores have been placed in the casing, 
B 


Iry sand) is set, two more panel cores are 


the internal core (generally made in 


then placed as at E and the upper casing 
is closed over all to be clamped, 


APPLICABILITY OF THE \iETHOD 


This rigging was made for castings 3 


mended, in which the radiation 


LAYING-OUT 


( 

f 
r: 
a 
n 


} 


S( 


iustrial 


BENCH USED BY BROWN HOISTING 


of determining high temper 


For 


atures in in 


operations. temperatures 


rom 700 to 1300 degrees C. he recom 
ends a thermo-electric couple of platinum 
nd its alloys, in combination with a self- 
egistering arrangement. Where the ther 
i0-couple would be injured if brought 
rect into contact with the source of 
eat, the use of pyrometer is recom- 


from the 


yurce is concentrated by a concave mir 
or upon the  thermo-junction For 
yurces Of small dimensions at tempera- 


‘ 


ters are the 


ires above goo dé grees C opti al pyrom 


most useful ° 


MACHINERY 


t 

boards andy drawers 
are plug connections for 
cent 


are 


needed in this c 


COMPANY 


1 


walls, as shown, these in turn resting on 
floo 


the concrete r, which is 8 inches thick. 


Under the table on each side are cup 
a 
In each cupboard 


eight incandes 


lamps, the wires passing through 


small slots iu the top of the doors. These 
lamps are locked up when not in use. 
These cupboards have shelves for holding 
parallels, V-blocks and short pieces of 
shafting used in laying out work. There 


also eight drawers for holding work 


men’s tools, templets and other accessories 


lass of work 


The top of this table has lines 


every 
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width and every ¢ 


dividing it into 


4 inches across its 
inches along its length, 
lines 


small oblongs 3x6 inches; as these 


are accurately spaced, they can be used 


to measure from in laying out large work 


Che 
of work to be 
table 


so as to be 


illustration shows quite a 
laid out, and the 
conveniently located as to light and 


variety 
idea ot 


served bv the overhead cran 


will appeal to any laye r-out Chere ar 
two of these in the shop, one in each panel 
f the machine end. In addition to this 
there is a 3-ton jib crane over each tabl 


As it frequently becomes 


ise this table for long work, they use two 


necessary to 


100-po ind 1 uils p! ined up as parallels ant 


cross this with six heavy sections oft 


I-beams. On this surface they use thei 


larg irface gages: in this way they 

indle work on this table up to 18 and 
20 feet long 

All the apprentices get a chance at lay 
ing out work, and such a table makes it 
easier to instruct a boy’ in the way hi 
should go than whet il ‘onvenienc: 
are lacking 

LocaTING New Toots 


nother neat method used by Mr. Ely, 
the general superintendent, concerns th: 
locating of new tools in the machine shop 


When they 


astrous fire of a few 


rebuilt the shop after the dis 


years ago, they al 


lowed room for enlarging each depart 


ment. So they have a large blue print of 
the shop fastened to a board in the draw 
ing room, and on this is pasted a repre 
sentation of each tool in the shop in its 
proper place and of course drawn to the 
same scale as the floor plan 

This relative location 


shows the exact 
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to each other, shows how they are served 


by overhead traveling and jib cranes and 


shows at all times just what room is avail 


able for new machines. 


It is a very simple plar 


1 and one which 


is often followed in moving a shop or an 


office. It saves much shi 


ery after the mover 


gets 


fting of machin- 


through, and 


November 28, 1907. 


3x36-inch Turret Lathe with 
Link-motion Pin Equipment 


The 3x36-inch turret lathe, built by the 
Pratt & Whitney Company, of Hartford, 
Conn., is a machine with which our read 


ers are already familiar, this tool having 
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could be 


where the old cut and try 


adhered to 


used to advantage many 





FIG. 2. THE WORK 
times been illustrated in our columns at pag: 
plan is still 794, Vol. 28, Part 1. We now present 
illustrations of this turret lathe as ar 
ranged with special equipment for the 


The best way is not always the way to 


do the job—sometimes 


have it done his way. 


the boss must 


production of link-motion pins, both the 
tools and the work being clearly shown in 
the accompanying half-tones. 

















3X 30-INCH 


TURRET LATHE WITH 


LINK-MOTION 


PIN EQUIPMENT 
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Fig. I gives an excellent idea of the 
general appearance of the machine as set 
up for this job, and Fig. 2 
work and gives a good idea 
proportions. 
plainly shown in the photographs 
make detailed 


tion 


represents the 
of its general 


The turret tools so 


are 
to 


as 


unnecessary any descrip 


Figs. 3 and 4, which illus 


Thus 
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well adapted for supporting the material 
while heavy cuts are being taken, and 
each roller is readily adjusted to take a 
proper bearing upon the work. The 
screws for making this adjustment will 
be seen in the illustration, as will also 
those which adjust the rests and the cut 
ting tools shown im Fig. 4 The means 


which 
series 


Fig. 7 1 


machinin 


nary to 


tools 


Fig. 1, which view 


supp rting 


ar 
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steady 
formi 
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seen it 
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MULTIPLE TURNING TOOLS 




















FIG. 5 MULTIPLE NECKINGE 


trate multiple turning tools, reveal clearly 


the chief features of construction and 
indicate the method of adjustment as ap 
plied to both tools and back rests. In 


each of these tools three cutters are pro 
vided to machine the three diameters of 
the piece of work, and back rests are set 


to support the piece immediately opposite 


each cutter. The roller rests are obviously 


DOWN 


TOOL 

of adjusting the tool holders endwise, as 
well as to cut to required diameters, will 
be apparent at a glance 

a multiple necking-down 


Fig. 5 shows 


tcol, fitted in this case with a pair of tool 
the tools the neck 


under the head, and between the body and 


posts, in which cut 


the taper portion of the pin. This taper 


portion is formed by the tool in Fig. 6, 


H TAPER FOR IN( 
for guiding and supporting the variou 
tools as they are fed forward to perform 
their operations work 

In ord to cause paint to adhere bet 
to x il d iron, the United St 
Government has adopted the plan of first 
applying legar to the surface to 
painted, which roughens or corrodes it 
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The Personal Factor in Shop 


Management and Production 





By LucieEN YEOMANS 


We have all read, and considered, the 
recently published records and conclusions 
of a prominent machine-shop investigator 
who has spent something over a quarter 
century in time and something less than 
a quarter million in money in the research 
to establish certain data relative to the 
performance of a certain type of cutting 
tool. We have impressed upon our mem- 
ories certain of these results, which we 
can comprehend and which we think may 
be of future use. The various technical 
publications have widely quoted and edi- 
torially advertised the publication. The 
few skeptical sinners have scoffed and 
asked their question, “what’s the use?” 

Now that the first shock of enthusiasm 
and admiration for so wonderful a work 
has passed, we are cautiously feeling 
around to find whether we really had made 
a dollar in the past, or only thought we 
had; whether we are on the verge of 
bankruptcy or through some miracle are 
solvent, in spite of our previous ignorance 
of these fundamentally essential laws. A 
few of the older ones are pondering as to 
vhether water aiways ran down hill—or 
was it only since the laws of gravity were 
elucidated ? 

A system of wage payment has been de 
vised based on the deductions from this 
research that: A rate setter properly 
trained is infallible; all the brains are in 
the office; a man operating a machine has 
no original ideas of value; « combined 
capacity of man and machine can be de 
termined. This system of payment is of 
tered us as something just as good, or 
perhaps rather better, than the premium 
plan. It is a first principle in its use that 
to exceed any instruction is as great a 
crime as not to carry it out. In other 
words, no workman is to make any im- 
provement in his methods over his instruc 
tions. 

If there is any brain work to be done, 
it will be done by the professional brain 
workers, men who *are hired for brain 
work only and therefore have a right to 
have brains. Everyone must stick to his 
particular function 
suppose this will ever become 


There seems no rea 
son to 
mixed with the premium. plan, at least 
in the minds of any who know the latter; 
and it seems hardly in time for this gen 
eration anyway, since we learn there is 
but one man who thoroughly understands 
it now, after several years of its use. 

My purpose is not so much to call at 
tention to what has been done as to what 
remains to be accomplished. We have. 
happily, learned something now relative 
forgings and 


to tools used upon heavy 
heavy walled columns of cast iron in the 
performance of lathe work only—the turn 


AMERICAN MACHINIST 
ing operation on two rare classes of work 
in the ordinary shop. 

Now we need ten thousand men to pre- 
pare data on the rest of our shop work 
which is to be machined—ten thousand 
volunteers to treat of the work which is 
not machined—and one to give us such 
a book en all the properties, peculiarities, 
treatment, capacity, temper, etc., of the 
man we pay the wages to. It is the trea- 
tise of this last investigator that we shall 
be most interested in on grounds of econ- 
omy of production 

While a very few shops may confine 
their work to rough turning forgings of 
considerable size where the machine time 
may run up to 90 or 95 per cent. of the 
total time, there are thousands where such 
conditions do not exist. To make effectual 
and prompt reduction in costs we must 
learn what part of the work shows the 

















FIG. 7. POINTING AND END FORMING TOOL 


greatest weakness and just where the 
greatest reduction may be made. 

A study of the machine work in a shop 
building small stationary gas engines, 
from 2 to 20 horse-power, showed an 
average actual machine time on all the 
parts to be 19.3 per cent. of the total 
time. In this particular instance it is 
obvious that a reduction of the machine 
time by 50 per cent. would reduce the 
total time by only 9.7 per cent., always 
supposing that the reduction in machine 
time has entailed no increase in the hand 
ling time. We would therefore do well 
to see how we can best affect the 80.7 
per cent. of the total time, which we may 
call the man time 
at $3 a day, for 310 days 
repre- 


\ machinist 


ii a year, receives $930, which 
sents 6 per cent. interest, 5 per cent. re- 
pairs, and 5 per cent. depreciation on an 
investment of $5,812.50. Any method of 
handling work, automatic machinery, or 
other means which will dispense with the 
services of one such man, at a cost for 
equipment of not to exceed $5,812.50, is 
Assuming _ that 


accordingly justified. 
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such a man is not dispensed with, but im 
provements are made that permit his re- 
placement by a man of less ability, re- 
ceiving $2.50 a day, we may then spend 
$968.75 on the improvements rendering 
the change possible, since the cheaper man 
on this same basis represents an invest 
ment of $4,843.75. When men are so 
valuable compared with usual machinery, 
and when so large a part of the total time 
is on the man time, rather than the ma 
chine time, why not make that the point 
of first attack? 

Some of these things, like the laws of 
cutting tools, may be or have been re 
duced to figures, but who will be the man 
to give us a slide rule that will readily 
show the reduction in hours and minutes 
—the saving in dollars and cents—which 
may be made by a knowledge of every- 
thing about the man? 

What we want to know is the saving 
on a 10-hour job that a smile or nod from 
the superintendent in the morning will 
make, or the percentage of increase in 
speed a friendly courtesy on the part of 
the foreman will accomplish. 

Many a shop owner, who is all tied up 
with “red tape” under the name of 
“system,” is looking over his statement 
of operation and wondering how, if he 
has made no more dollars than shown, 
his small competitor manages to keep his 
head above water. The reason is not 
hard to find, for his smaJl competitor 
has really more actual system and no 
“red tape” and the personal touch is not 
lacking—he is working on a reduction of 
the man time 





Crating Machinery 


By L. J. MonaAHAN 


The matter of crating machinery is get- 
ting to be a serious problem with the 
outlandish increase in price of the poorest 
cull lumber, and at that the poorest can- 
not be used. It has occurred to me that 
it might be advisable to devise some sub- 
stantial form of angle-iron crating for 
small machinery, and I will probably try 
this on a line of small engines in the 
manufacture of which I am _ interested 
The. frames or cratés could be made so 
that when the shipment has reached its 
destination, the crate could be “knocked 
down” and returned; the freight back on 
a single one or a lot would be small com- 
pared with the destruction of lumber for 
each shipment, and the idea seems to me 
to be worthy of experiment. Whether it 
would be successful or not can be deter- 
mined only after experiment. 





A National Industrial Exhibit is being 
held at Santiago, Chile, this month, in 
which among a wide variety of exhibits 
will be included one of machinery appli- 
ances, methods and productions. 
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From 


837 


Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Machining Three-port Valve 
Boxes in a Lathe 


I am sending you a sketch 
fixture made to machine some three-port 
which had to ma 
firm. The boxes 


of a small 


inlet-valve boxes we 
hine for a motor-car 
were machined where marked f in Fig. 1 
and had to be a first-class job. They were 
first chucked in the lathe and rough turned 
for blow-holes, then if O. K. the inside 
diameter A was bored and finished; their 
position was then located by placing the 
diameter A upon a center peg and the rest 
of the casting was rough turned, seat B 
finished and the small diameter finished a 
The boxes 
the inside 


little way up from the seat B. 
were then scribed for locating 


bosses and to help setting in the lathe 
fixture, Fig. 2, in which the job was 
finished. In the spindle nose a center 


was fixed and squared on end for a slid 
ing fit in the slot J in the fixture, which 
kept the jig in line for each box 

The boxes were placed in the fixture, 


lined up and the ends of the boxes 
turned Bolts were then eased off and 
the jig moved out of center by aid 
f a plug and stop The cap NV, Fig 

was placed over the box when the 
ports C, Fig. 1, were machined These 


ports located bushes for both drilling and 


_ # 
' 











the 
I he 


and 


seats 
fix 
the 


eaming the hole G true with 
vhich were afterward machined. 
was then around 


ame process repeated for the other two 


ture indexed 


osses. This made a first-class job and it 
vas done in good time. 
[he various parts oi the fixture, Fig 
are: H. cast-iron body, which is 


lotted at J for the squared center, turned 
yr the indexing plate M and milled to 
iold the index peg E square with the cen- 


er. The balance piece K was cast solid 


PAY 


USEFUL 


out of 


FOR 


body H, which is 
either of the 
is the centering peg for the valve 
located in 


on the center 


bosses is central. D 


when 

big. 2, 
boxes and indexing head; when 
position, it is locked by the small screw O 
at the back, different 
screw. M is the indexing head turned to 
fit the body H and bored to suit D. This 
stands slightly higher than D to receive 
box to 
The indexing slots are tapering 


which is a pitch 


the valve and allow it revolve 


around 








‘IDEAS 
An Automatic’ Center. Punch 


[he drawing shows an automatic cen- 


ter punch for tool and other light work, 


being only 5/16 inch diameter and about 


4 inches long. The case A is a piece of 
drill 


forced the plug B, which is pinned through 


nurled rod, bored out. Into it is 


one side. The point D has an enlarged 


end, into which is screwed the taper plun 














inward, as shown by the dotted line P, ger C. The striking bush G, with a hole 
Fig. 3, and help to keep the indexing to fit, is frictionally lifted and forced off 
eS WUC<UIHE —————J SSS 4 
anne SENSIS SSS 4748 ~ OAR ABAAL 
SS SV 
D ~~ ee walt - ot 
B S A F E 
AN AUTOMATIC CENTER PUNCH 

- the taper plunger when the spring F is 
ame — fully compressed by depressing the case. 
Pp Che spring — returns the bush and plun- 
Tes eee ger ready for the next blow The case 
L/ 3 K has a double recess to hold the spring E 


yao ) ))" | | 
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ALVE BOX 


head M fiat upon the seat \ is a collar 
for 


seating them on M 


locating the boxes on the peg D and 
It is nurled for quick 
setting and provided with peg holes for 
final tightening 

[he center indexing plate M is moved 
by screwing out the pin & with the nurled 
nut L and turning the plate around to the 
slot, the pin E is then 


screwe d 


into which 


This operation is repeated for 


next 


the third boss. 
London, England a. «2. 4 


central and to steady the end of the plun 
the struck The de 
should be longer than 


ger while blow is 


case 


pression of the 


the stroke of the bush; otherwise the 
blow falls on the end of the case plug 
ALLAN JOHNSON 


A Few Suggestions in Machine- 
tool Design 


With the 


ers of machine-shop 


large number of manufactur 


tools and appliances 


and with the great advances in mechanical 


engineering, it seems strange to notic¢ 


many of the unimproved and seemingly 


out-of-date arrangements on many ma 


chine-shop tools. From all appearances 
these are unnoticed by the manufacturer 
and are obvious to everybody else For 
example, take the back gearing on most 
lathes; you will find no provision made for 
holding it in mesh. Go into almost any 


shop and you will find it tied down with a 


piece of belt lacing. or cord. On the drill 


press of a well known manufacturer you 


has a very clever 
his 


will notice that, while he 


arrangement of cams for operating 


back gearing, when the gearing is put in 


mesh the whole tendency is for the gears 
to drop out. There is no question but that 
greater ten 
yet it 
seems that the designers of machine tools 
every eff to have the feed 


work While they 


may use a shorter screw and thereby save 


a screw in compression has a 


dency to bend than one in tension, 


, ' 
make rt possibik 


screws in compression 


a little material, they seem to overlook the 
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fact that by using a screw in tension they 
can decrease its diameter and save just 
as much in weight. The screws referred 
to are generally those on the cross feed 
of lathes, the vertical feed for the head 
of shapers and in vises used on machine- 
shop tools 

Another thing is that with the advent vf 
high-speed steel manufacturers are build- 
ing their tools much heavier, but they do 
not proportionately increase the power, 
i.e., the belt surface. I trust that if this 
article is read it will be taken not as a 
knock but as a suggestion. 

Dunellen, N. J HERMAN JONSON 





A Novel Patternmakers’ Lathe 


Herewith is a sketch of a small high- 
speed wood lathe for small wood-pattern 
turning. Itis the only one of the kind I ever 
saw and it is in constant use at all times 
A, legs B, bearings C and table 
The spindle is 


Frame 
E are cast in one piece. 
hollow and has face plates, center drives, 
drill chucks, etc. D is a friction disk se 
cured to the spindle ; L is a loose pulley, 
and TJ is tight. To insure good bearing, 
the loose pulley is made with a long hub 
extending into the recess in the friction 
disk. F is a belt shipper which also car- 
ries a brake shoe G acting against disk 
D, causing the lathe to stop quickly when 
desired. HH are belt-shipper fingers. 

On the other side of E is cast a lug J, 
and there are also corresponding lugs on 
table X. A hole is drilled through these 
lugs, and a pin through these locks X in 


place. Lugs J are extensions from 4X, 
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Turning Wheel Centers for 
Locomotives 


[he accompanying cut represents a de- 
vice I made for finishing locomotive-wheel 
centers on a 48-inch boring mill. The 
wheels are first put on the mill, one side 
faced, bored and reamed to 334 inches. 
This is the size of spindle B, which has a 
slot cut in to allow it to expand when 
tapered screw is forced in. Set-screw C 
is then tightened down, which holds the 
wheel centers firmly upon the spindle. 
Four blocks are adjustable in T-slots of 
the auxiliary table for blocking up the 
wheel center and have square nuts run- 
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A Hurry Job 





On page 512 of one of your recer 
issues I noticed a very interesting artic! 
by B. H. Wood, on _ his 
building a machine in spare time or, mor 
properly speaking, on his own time, wit 
very few tools and many annoyances. 
have no doubt that he learned a whol 
lot, not only in a practical way, but, as h 
Ther 
is no question but what he is far mor 
valuable to his foreman and employer tha: 
he was before. But we cannot all hay 
the same schooling. I remember when 
used to think that the’ boss was a litt! 
unreasonable sometimes if I didn’t get 
belated job out quite as quick as I migl 


experience 


says, what the boss is up against. 
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4 NOVEL PATTERNMAKER’S LATHE 


forming a hinge to allow table X to drop 
down out of the way when turning on the 
screw chuck or face plate. K is a light 
tailstock secured to X by a bolt through 
the slot 

The lathe is driven from the counter- 
shaft overhead, which has light and loose 
pulleys; when not in use, it is shut off 
This is the handiest tool 


at the counter. 
ever put into a pattern shop. 
Chicago, II! 


P. A. FuLLEN 


The wheel rests on these blocks, finished 
side down, which brings the wheel true on 
the bottom side. The driver is then piaced 
through a slot in the jig or auxiliary table, 
with a bolt in the slot of the boring-mill 
table, which holds the wheel from turning 
on the spindle. 

By using this jig the wheels are finished 
on the top side and turned to fit tires at 
one setting, and in good time. 

Baltimore, Md E. A. Woop 


stand, even after I had had a little of a 
particular foreman’s duties explained to 
me, how it was that a foreman who ap- 
parently didn’t have anything much to do 
couldn’t think of the tools he 
needed in time enough for the tool room 
te get them out in the natural course of 
events, until I was put in charge of a 
Then I learned not only 
the inconvenience but the annoyance of a 
man “bulling’” a job and independently of 
the cost of the metal, too 

It was a big taper reamer, with a taper 
shank to fit the boring mill, to be used on 
the cross bore of a crosshead; it had been 
decided that we didn’t need to make one, 
until the last minute, when they were 
ready to use it and couldn't find anything 
anywhere. That meant a “hurrah” job 
for somebody in the tool room. 
on a Monday morning, and I promised the 
reamer by 7 o'clock Friday morning. I 
got the forging Tuesday, had it turned up 
and milled by 8:30 p.m. that night, got 
it back from the hardening room Thurs- 
day morning and started one of my best 
men truing it up ready to turn the shank 


various 


room myself. 


This was 
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(I always left the shank large until after 
they were hardened) and fit it. He got 
along all right until about the last chip 
and then got it too small. Owing to being 
limited on length of the Shank part and 
the reamer being hard, we couldn’t turn 
it up farther. 

The only way that I could see was to 
put a sleeve on it. Fortunately I had 
some pieces of machine steel that belonged 
to another job, but that could be used; 
so I put another man boring one of those 
pieces out to a given size and started the 
first man drilling and chipping out the 
key slot. By carrying his lay-out lines 
over Ahe end, we had something to go by 
after we got the sleeve on. The two 
finished up about the same time. We then 
turned the shank to a good tight drive in 
the sleeve, drove it on, refitted the shank 
and broke through the shell for our key 
slot, getting it finished about 8.30 that 
night, the grinder remaining after six 

I cite this instance as one where a whole 
lot of extra hard work, extra expense t 
the shop besides the annoyance to the 
foreman, were caused by a moment’s care 
lessness or misjudgment of the workman 
[he man was a good all-round machin 
ist who knew his business and knew how 
tc go at it; but it goes to show that even 
the best of us cannot be too careful in the 
performance of our duties, no matter 
what they are, and a foreman is worth 
and needs a whole lot more consideration 
from the men under him than the ma 
jority of them get 

Attleboro, Mass 


Louis E. SALMON 





Milling Crossheads 


In this device for milling crossheads, 
A is a cast-iron plate fastened to the 
table of the milling machine in the usual 
way. The rod F is screwed into the cross 
head in place of the piston rod, and the 
wrist pins rest in the upright C on each 
side. The upright B is at the 
hight to secure the correct angle at th 
top of the crosshead, and the hooks shown 


proper 
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hold the crosshead in place while they ar« 
being milled 


This is a neat device and, of course, 


only suitable for small 
used on a very large milling 


We also have a somewhat similar device 


engines, unless 
machine 
for milling the crosshead shoe This 
jig has the top at the correct angle so 
that the portion of the crosshead sho¢ 
which comes next to the milling cutter 
will be parallel with the table of the mill- 
ing machine. It is very simple and an 
lustration is not necessary 
Indianapolis, Ind H. A. Georat 





Casting Phosphor-bronze Bearings 
in Place 


the babbitt replaced with phosphor bronze 
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DEVICE FOR MILLING CROSSHEADS 





_The hub of flange b serves th 


I proceeded in the usual way by boring 
the boxes, shown in the sketch, Fig. 1, 
using cast bronze bushings, boring and 
turning to fit the boxes, splitting the bush 
ings and pinning them fast to box and 
cap, then scraping to fit the journal 
While it made a good job, the expense 
was considerable After a little 


eration I concluded t 


consid 


xperiment, 


with the following result 


After removing the babb from all the 
boxes, | drilled half nch holes about I 2 
hes apart all over the inner surface of 
the boxes and caps, about 3/10 nch deep, 
partly to hold the metal, but mainly to pre 
vent cracks caused by irinkag« Then 


I made a mandrel like the sketch, Fig. 2, 


wh 1 was a piece t pip 1 fitted into 
‘+ Pp lley fla IRC to I is a base to 
stand upon the boxe g poured in th 
end 

At ( ind ( t mp t da 
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FIG. 2 


nm of suitable size in- 





! between the 
box and cap. The collar d serves to hold 
the bronze in while pouring the top box 
same put 
pose for the lower box 
Fig. 1 shows the mandrel in place ready 
for pouring and C’ 
are somewhat above the boxes, each half 


The parting plates ( 
being poured separately, as it is necessary 
to keep the metal from going into one- 
half of box while pouring into the other. 
The box being the heavier, I always 
poured it first, as it gave a more graduai 
and even expansion 

The bronze is melted in a large crucible, 
from which it is poured into a small one 
previously heated red hot, the smal! 
crucible being held as hand ladles are 
held in iron foundries 

Before nouring, it is best to heat the 
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boxes just enough to remove the moisture, 
then heat the metal considerably hotter 
than for sand molds, pouring slowly, which 
makes it less likely to blow. The oil holes 
e and e’ are first fitted with a strip of 
asbestos sheet packing, then filled with clay 
and made secure, as also all other open- 
ings which are likely to let the molten 
metal out. 


Big Run, Pa P. H. BENADE. 





Cutting Square Holes in Struck- 
up Balls 


I send herewith details of a piece of 
work for which tools were designed and 
made. While the tools shown did the 
work, it seemed to me that some more 
expeditious way must exist, and I am 
writing this in hopes that someone will 
come forward who has had experience 
with something similar 

There were about 500 each of 
sizes of sheet-metal balls to have a square 
hole cut in one side. The balls had been 
blanked and formed in the usual way on 
the power press and of course had a 
round hole left in one This hole 
was to be made square and to a given 


size, differing for each size ball. Fig. 1 


three 


side. 


shows the ball, the dotted lines showing 























l 
(D c™ _ 
FIG. 3 
THE 
the opening as it came from the power 


press 
Doubtless if 
were to be done, tools could be designed 


a large quantity of balls 


which would be more satisfactory in op- 
eration, but with so few pieces, and each 
size having a different size hole to be 
made, the tools must be made as cheaply 
as possible. In Fig. 3 is the jig. It is a 
square block of gray iron with the machine- 
steel lid hinged at one side and drawn 
down by a latch and taper washer under 


the thumb nut at the opposite side. 
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The block and lid were bored in line so 
that bushings to fit the balls could be in- 
serted as shown in the sketch. There 
were three pairs of bushings to fit the 
three sizes balls: 134, 1% and 1 inch 
diameter respec ‘ively. 

At Fig. 2 is the base, which was planed 
to receive the square block, Fig. 2, which 
was held in the base by the angle piece 
fastened at the open corner. 

The block had feet (not shown) of 
Y%4-inch drill rod to raise it about % inch 
above the base and avoid trouble from 
chips. 

Fig. 4 shows the cutters made for the 
job. The hubs made the right 
length to space the cutters for the small- 


were 
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CUTTING SQUARE HOLES IN STRUCK UP BALLS 











BALL JIG AND CUTTERS 


est size, and distance collars were used for 
the other two sizes 

In operation the base, Fig. 2, was bolted 
to the table of a hand miller, a_ ball 
clamped in the block, Fig. 3, and the 
block placed in the base. The table was 
then raised to a stop which was set to 
allow the cutters to sink to the right 
depth. The table being lowered, the 
block was taken out and placed in the 
base a quarter turn from its first position 
and the second cut taken. 

This did not completely sever the four 
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corners of scrap, as the cutters were 
necessarily of larger diameter than the 
length of one side of the square, although 
made as small as possible. To complete 
the operation a square hand broach and 
hammer were used. You will see that 
the process was slow, and I should like 
to know how it could have been bettered 
without increasing the cost of tools. 
Waterville, Conn. RAYMOND GRAN1 





A Slotting Bar with Relieving 


Tool 





Many men have had trouble at Nimes 
in getting a tool for slotting that would 


B 








A 








\ SLOTTING TOOL 


cut right up to the side and at the same 


time relieve itself on the upstroke. This 
tool was designed to overcome that 
trouble. 

The bar A is made of 2-inch square 


steel and requires very little fitting. The 
tool B is made of 144x%-inch tool steel 
and can be made without any machine 
work except grinding, thus saving the 
loss of time that would be taken up in 
annealing, hardening, etc. 

The wear of the tool can be taken up 
by grinding another slot D farther along, 
leaving sufficient metal: for strength, say 
about % inch. Care should be taken to 
grind the slot to the size of the holding 
pin, or the tool would be apt to play back- 
ward and forward and would not turn out 
the best work. Oswatp B. Davis. 

Rugby, England. 





A Register for Press Tools 


On page 459 is a criticism of my regis- 
ter for press tools, and the writer wishes 
to know if I have any way in which to 
punch part of the blank without shear- 
ing the die. If he will refer to my 
article, he will see that I had expressly 
stated that all the punches work through 
a tight stripper plate, which also forms 
a guide plate (the French way). Now if 
these tools are made to the instructions 
given, I guarantee them to cut one-hun- 
dredth part of the blank without shearing 
the die in the least. 

O. D. CLERKENWELL. 

B——, England. 
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Welding Tubes 





Noticing in recent numbers a discussion 
yn the welding of tubes, I submit the fol- 
»wing which may be of interest to your 
readers, as it shows the welding of pipes 
f any length without the use of a man- 
irel or anything to go inside the tube 
These tubes were 1% inches inside diam 
ter, used in ammonia freezing plants, 
eing welded into lengths of 50 feet and 
pward and then bent into coils. 

Fig. I is the built of brick; 
shaped like a cupola with 


furnace, 
he inside is 
hole in the top, about 4 inches square. 
a door used for cleaning 
" 


siae 158 


in the side is 


ashes and slag; on the other 


blower. On the top is the rest A 


ch keeps the tube in position. -Oppo 

site this rest a post is let into the ground 
d the block, Fig. 4, 
, 


level with rest A. This holds the other 


swage brought to 


pipe in line and is also used for swaging 
ifter the weld is made 
Fig. 2 is a countersink used for pre- 


ring the end of one tube, and Fig. 3 is 
yr tapering the end of the other. 
when half finished. Fig 
s the lever clamp used to turn the tubs 


Fig. 5 


> 


ows the tube 


while welding. Fig. 7 is the top swage 
Fig. 8 is the about 8 
weight and 24 inches long, with a spring 

ndle. 
in the end of the tubes when upsetting 
them. 

First place the ends of the tubes to 
gether over the furnace and build an arch 
of fire bricks over the joint. Fasten the 

amp, Fig. 6, and turn on the blast. The 
When the 


hammer, ounces 


Fig. 9 is the tool used to insert 


operator has two assistants 


A 


Soot fl 


i? 
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will be perfect and it only 


After a few blows with the 
the swage, Fig. 7, the job is finished 


Chicago, Ill Davip GARVIE 





A Device for Turning the Sides 


of Piston Rings 


The accompanying sketch 
for turning the sides H and / of piston 
packing rings. The placed o1 


rings are 


the expanding blocks D D D D, which 


in turn 


are held on the s lid face plate A 





by bolts B passing through the slots G 
The slots G should be a neat fit on the 
I 
| 
D 
. 
G 
= : 
D | 
, : \_ 3 





remains to 
slide the weld along to the swage block. 
hammer on 


shows a device 


S41 


blocks D when the nut C 


is screwed out, so that the piston rings 


draws in the 
may be easily removed 

A gang tool—as 
turning the sides of the piston rings; the 
chuck is 
of results in shop practice 


ee M. F 


usual—is used for 


inexpensive and gives the best 


Batavia, PARSONS 


Removing a Broken Tap 


As | ive tf ‘ AMERICAN Ma 
HINIST a great ny good ideas that have 
ften helped me t ot ti les, possibly 
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WELDING 


int is heated and is just beginning to 
ake on a liquid appearance, one assistant 
ipsets the tube with the tool, Fig. 9, with 
ght blows, while the other turns the tube 
After this when the 
ave come to a good welding heat, rush 


wly. and tubes 


the bricks aside and start in with the ham 


the appearance of Fig. 5; 


ner, Fig. 8, with light, quick blows 
After the upsetting, the tubes will have 
when the small 


lammer closes in this scarf the weld 
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TUBES 


dy of the cap bolts J ind should be 
Several dif 
ocks D 


which screws 


placed 45 degrees apart 


ferent sizes of expanding bl may 
be used on the face plate 4 
on the spindle of the lath 

Che special features of this chuck are 
the beveled body of the screw C, which 


blocks D until 


are gripped tightly 


expands the the piston 


rings F enough for 


turning the rings and circular coil 


spring FE, which fits into a groove and 





ans P ioe 
H ; I 
? 
: A | 
ys 
i B 
i= 
| E 
KRAN 
Morton c ) 
1 ' { eee a | 
Dy 
1 ae th 
D j AA ; 
|! 
/ 
/ 
PISTON RINGS 
1 was building latic wire-bet 
ing machine which \ quite a costly af 
i | he ed weigl everal hund 
p nds and had \ i 1 w gr \ 
planed in the f it Cw 
JS 
I nen were helj and 
triti \\ | I pp ! 
B t] trifle ial t 
mi he \ t qua 
de » I jua 1 hol 
ae | t 1 g ‘ arts a 
f way b w 
QIy e tapping f es. We 
k woul yped down 
tl m1 ft tap 
le s Sex predicament, 
like he 1 the p with s 
waste 1 | then tried the ther hole 1} 
he xed the same nd then came to m 
nd < ymplained h t the taps Hers 
was a nice fix to be in—two broken cap 
in a machine wort! t least a thousand 
dollar 
1 looked at those broken taps, and th 
longer | ked the bigger they grew 
What to do I did not know Profanit 
would not do the subiect justice I tried 
to start the tap with a little chisel, but it 


would not budge Then I tried a centet 


punch, only to break off its point. I ex 
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amined the tap with a glass to see if 
1 


there was any craek, but it was broken 
off square In an absent-minded sort 01 
a way, wondering how I was to get out of 
the trouble, | placed the center punch oa 
the tap and gave a few light blows. With 

| reason for doing so, I looked 
[here 


out any goo 


again at the tap with the glass 
were Cé rtainly some particles of dust 
there which I was sure were not there b 
fore. These I wiped off and pounded a 
little mors [he glass showed some more 
grains of Stec 

Certainly here was the end of my 


just rig up in good shape and 


troubles 
pound out the broken tap. I consulted 
one of my associates and how he laughed 


The plate could not be heated, as it would 


certainly have been warped. The _ holes 
did nat go through, so there was no way 
to drive out from the back. Then there 


was the boss—he must only know when all 


things had failed 

So I took a piece of Stubs wire the 
size of the bottom of the thread, hardened 
it and drew it to a straw color. With 
light hammer I pounded the wire, and in 
a few minutes had more steel dust. S 


I was down a sixteenth of an inch 








lo get the dust out readily I took 
econd pi f wire, hardened both ends, 
then touched it t pole of the dynamo 
| 
| 
| 
' 
| ae 
| 
t 
| 
: 
A 
\N 
and I had a nice little magnet which 
promptly picked out the dust. In three 
quarters of an hour 1 the tap w re 


moved. The thread was in good shape; | 
just ran in bottoming tap once 
the screw and the most critical would 
never have known there had ever been a 


broken tap in the hole, and the boss never 
knew. 

[ never have tried a larger tap than this 
} 


one-quarter and don’t wish to, but I think 


it would work for quite a large size 


Our troubles are usually only in the 
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tle sizes, for there are devices to remove 
large broken taps 

Bridgeport, Conn. T. H. Bere. 





Holder and 
Arbor 


Arbor Expanding 


The illustration shows an arbor holder 
and arbor for use on turret or engine 


Riga 


Lathe 
Plat 














ts LT part f is ¢ Ide which 
is made to fit the spindle f the lath 
\fter the holder is fitted to the nose, the 


hole is bored for the arbor and reamed 


taper. This being done when it is screwed 
on the lathe insures the arbor running 


erfectly true. The arbor B is then fitt 
to the taper hole and secured by the nut 
E, using the washer D. The arbor is 
made with three splits and is expanded 
by the screw C. Split bushings for any 
: ] ~e ] 

size hole can be made 


Taunton, Mass F. QO. Crow t 
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Machining Eccentric Sheaves 





In the accompanying drawing we have 
an eccentric sheave with a given throw or 
half travel of the valve D in Fig. 1, alse 
the angle of advance B, Fig. 1, or the liy 
flushed at C, Fig. 1. With these dimen 
sions given it will be very easy to lay out 
the piston of the featherway F in the man 


drel, Fig. 4. The mandrel is of cast iror 
4 


A A_ 














FIG. 5 
RIC SHEAVES 
j 
Pp 
M\-nb 
M\ 
XF \O 
Nn‘ 
~ 
.C 
Q 
K 
achi i Che spigot E is 
I driving plate of the 
lathe 
First turn the flange H and spigot E, 


then lay out the centers of H and the 
ndrel G equal to the throw of the 
sheave; now drill the centers and turn 
he mandrel a push fit for eccentric 
sheaves. After this operation it is neces 
sary to locate the position of the feather 
of the flange H and 


r 


way. Find the centet 
center of the mandrel G and strike a 
center line J K, Fig. 5, through the cen 
Lay off L MNO equal to 
Draw a line 


ters L and 
lap plus lead, or C, Fig. 1 
through L O to P and Q. 


4 


to PO draw RS, and lay out the feather 


At right angles 


way at F. Only two tools are required for 


turning the sheaves at A: a round nose 
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r turning the shoulders and roughing 
ut the center, and a square-nosed sizing 
ol for turning J. 

Brooklyn, N. Y S. A. Ross 





Counterbalancing Cores 
Very frequently patternmakers are 
lled upon to solve some problem, seem 
ngly very trivial, but which requires no 
ittle ingenuity and good judgment. It 
needless to remind a man of broad ex- 
rience of the trouble he has encoun- 
neglected to provide 


red in having 


= 


Core 





biaanel SI } 





BALANCED CORE PRINT 

roperly for counterbalancing a project 
ng core; hence we who have survived 
ese ordeals and have become somewhat 
viser thereby should feel ourselves in 
ity bound to instruct the beginners, so 
that they may profit by our wisdom 

sketch (a hot ball 


for a gas engine) shows a typical cas« 


The accompanying 


which the writer solved satisfactorily to 


. - > - | 1 1 
concerned. By referring to the sketch 


can readily be seen that in order to suy 
laplet 
nd insure uniformity of metal, effectiv 


ins must be employed -to counterbal 


ort the heavy core 4 without a « 


ce it. The core print was theref 


ade to conform to the shape shown 


illustration; although the opening C 


shown to be round, the core print was 
ide square to prevent any possibility of 


turning when under pressure of the 


Fixture for Profiling Universal 


Chuck Scrolls 


nant | 
laving a q of iversal ks 
aan , Ihy er, +) rell thr 1 get 
perative, due scTo tnread get 


¢ worn and distorted, a common fault 


we decided to re 


t 
-e these scrolls with some of our own 
ufacture, as we had always experi 


ed great difficulty and delay in getting 


ese extra scrolls makers. 
th this object in view we made the 
<ture here shown, which will accomm« 


e scrolls of various sizes from 4 to 9 


hes diameter 
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Ihe fixture is used on a small pronling 
machine, and the scroll thread is therefore 
profiled instead of cut as in a lathe. This 
may not seem good practice, but the fix 
ture is not an expensive one, and it has 
answered our purpose admirably, as we 
have cut a great number of scrolls on it, 
which have proved quite satisfactory in 
service. 

A is a gray-iron casting planed on the 
base and recessed % inch deep on the 
top to receive-the two circular tables BB, 
which are made of gray iron also and have 
worm teeth cast round the periphery near 


the top, as shown. These teeth gear with 


the two worms CC on the shaft D, sup 
irted by the three brackets / F isa 
onical spigot, turned on the top of B, for 
securing the work. It is shown in the 


plan, Fig. 1, and also in the side eleva 


1K Fig 2 ty Sa St id, Wit i ( C il 
bearing on the top, shown als 1 Fig. 4 
It is screwed tight into. / ts through 
le bored in 4 t ( ind se 
cures the work tabl Pp by the 
1 and washer, up against t machined 
I € tf the boss, as show aott igs 
2 and 3. H are the two lugs for clamp 
ge the fixture to the tabl Fig. 3 shows 
he elevation of the fixtur Fig. 5 shows 
screws for securing the work to the 

nd | rs. & ind ) tl \ < tor 

same. Figs. 6 and 7 show onical 

lit bush, w h i tes 1b igs 
senate ttm om diene stad Fig. 2 
erate the fixture, t S ] hich 

S e! red and turne id t eeth 

s dropped on t lar table B 
right-hand side 1 se 

the t kl \ 5 1 ) 

Now ke t roll ie 
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thread on the left-hand table, the profil- 


ing cutter brought to he edge of 
the ring on the ight-hand table 


} 
h 
il 


and the machine started. The operator 
then turns the handle and revolves the 
two tables B, which give the motion to 
the guide pin and cutter, and exactly re- 
produce a scroll on the right-hand table 
similar to the one on the left-hand table. 
\W hen the cutter gets to the end of the 
thread the operator reverses the handle 
and repeats the operation, backward and 
forward, until the thread is the proper 
depth The cutter which for small 
chucks is generally about 4 inch diameter, 
is run at a very high speed and takes a 
clear cut It thus makes a sharp ‘lear 


thread, free from chatter or jar 


The scrolls do not take many minutes 
to make and at | very way equ il to 
the new ones supplied with the chucks 
As long as we hav master scroll, we 
can make the replacen ts any time we 


require them, wit vaiting to get them 
from Ameri 
SyDNEY LAWRENCI 


Manchester 
Moving Lathe Carriages by 
Power 


Some time 4 s rested that it would 


be easier on the 1 chinist as well a time 








saving plan to | power feeds on lathe 
carriages thi ver feeds on bor 
ing-m1 nd plane eads, | Herman 
Fletcher very kindly DD nted out the tact 
that all the carriag re fed by power 
nvhow, meaning the feed tor turning or 
E 

Ty a 
H 

rid. ‘ 

: P iXee 
2 
F1G, 
FIG. ¢ 


} 











] 
i 
H | A 
Sa.) et 
\ UG 
Piles « 
i 
¢ fo 1 . soe \ , 
1 be mad ead 
ss | d diam 
Iso, s S the 
u tne f ght ( \ die 
vy fixed on t f th 
ft D, which operat s BB 
son through th ‘ < and 
r eet st on BI re p is 
1 ntered into t é roll 


sv ¢ I machinist to 
loosen up the g ring-mill head, 
: to the desired spot 


then tighten t i iain to insuré 


statements, but 
I had in mind power feed for. quick 
f carriage independently of 
he feed. It seems that the idea was not 
e, since an en- 
gineer with the experience of John Riddell 
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has seen fit to adopt it as shown at page 
620. Or perhaps he too had overlooked the 
fact that there was already a power feed 
on the lathe! 

If the machinists in the part of the 
country Fletcher comes from would loosen 
and tighten the gib every time they moved 
head, they have 
they don’t grow that way 


the boring-mill must 
wings sprouted 
in my shop, and I wouldn’t want them to 
if | had to pay for the time 

(Anything which saves time and adds to 
the accuracy of the output is at least 
worth considering, and the question of 
saving enough to warrant the investment 
must be determined by experience 


New York, N. \ 


JoHN R. Goprr 


A Knuckle-joint Drill Jig and 
Measuring Block 


R. M. H.’s sketch and description o 
a drilling jig for knuckle joints, at pag 
168, reminds me of one that I have seen 
I think that it cannot be equaled for sim 
construction and rapidity oi 
As will be seen by referring to 
the illustration, it consists of four pieces 
the body, V-block and the two bushings 

lhe body A, of cast iron, is finished 
as shown by the finish marks. The V 
block B is of course finished all over anc 


plicity of 
operation 


fitted into the body. It was easily located 
by first boring the hole A in the body and 
then by putting an arbor into the hol 
with a bushing on it inside of the bod 


of a diameter equal to the radius of tn 





) 
<a 
Fic, I 


A KNUCKLE-JOINT JIG 


knuckle joint 
position against the arbor it was held 
securely to drill the “holes necessary for 


By clamping the block in 


the dowel pins and screws. The two 
bushings were then made in the regular 
way, one at D and the threaded one at C 
1 do not approve of using them, owing to 


liability of error in tapping the hole in 
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the jig body and the uneven wear of the 
threads. 

At E is shown a gage block that I 
have seen in use in another shop. ! 
think It is tool steel, 
with the 
shown at b and c. 


it 1S very good. 
drilled and 

The holes are to take 
‘4-inch drill rod. The drill rod is cut in 
lengths to suit and rounded on the end. 


holes tapped as 


The headless screw holds it securely after 


being set to the vernier. It can be used 


November 28, 1907. 
A Punching Die 


The article, at page 312, describing hov 
a die was made to cut without scrap 
very interesting, and certaigly shows th 
great difference between designers. Whil 
not wishing to be considered a critic, 
should like to point out how this die cou! 
be still further improved so that it cou! 
readily be adjusted to cut links of an 
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\ DIE FOR PUNCHING STRIPS OF VARYING LENGTH 
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ND MEASURING BLOCKS 


anywhere where a positive measurement 
s required. For instance, place a jig on 
the surface plate with a plug in the hole; 
you can by sliding the block under the 
In the shop 


plug tell just where you are. 
where I saw this jig there are a number 
of them of different sizes in use. 


Pittsfield, Mass W. E. Mato 


practicable length. As the writer men 
tioned in the second paragraph of his 
different 


article that they cut “many 


lengths,” this die would possibly save the 
cost of several of the solid dies shown 
The punch holder and die holder should 
be made long enough for the longest link 
that would be cut in one operation, and 
dovetailed as shown in the sketch. Fo: 
the punches, two of tool steel 
would be machined to fit the dovetail, the 
turned to the correct diameter and held 


pieces 


in the punch holder, as shown, with a cast 
iron dovetailed distance piece slipped 1 
between them to space to the length r« 
quired he die would be in two pieces, 
as shown, sliding in the die holder with 
the guides and stop pinned on and tw 
locating dowel-pin holes reamed in each 
In this way the die would be set to the 
required spacing, holes drilled in the die 
holder, dowel pins driven in and every- 
up, when all would be 
ready for cutting. During the cutting the 
dies tend to spread and the punches to 
close up. The dowel pins, however, pre- 
vent the dies from spreading, and also 
make the die holder more rigid, which 


thing tightened 


is desirable, as the long slot in the base 


tends to weaken it; the punches are ob 











and 
For 


stee! 


then 
held 
‘ast 
1a 
re 
aces 
with 
tw 
ach 
the 
die 
ery- 
1 be 
+ the 
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pre- 
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hich 
base 
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viously prevented from closing in by the 
solid distance piece between them. 

This punch and die would be compara- 
tively cheap to manufacture, as no hand 
work nor fitting is necessary. 


Buffalo, N. Y. « Geo. P. PEARCE 





The New British Engineering 
Trades Agreement 


On page 460 we referred to the new 
agreement between the British Employers’ 
Federation and the engineering trade 
unions, which has now become fully oper 
ative by a vote of the unions concerned 
and by the necessary signatures. As this 
agreement represents a large advance 
toward industrial peace and is, perhaps, 
the most important and far reaching 
agreement of the kind ever made in the 
engineering trades, we give below its full 
text: 

The federation on the one hand, and the 
trade unions on the other, being con- 
vinced that the interests of each will be 
best served, and the rights of each best 
maintained, by a mutual agreement, here 
by, with a view to avoid friction and stop 
page of work, agree as follows: 

(1) General Principles of Employment 
—The federated employers shall not inter- 
fere with the proper functiors of the trade 
unions, and the trade unions shall not in- 
terfere with the employers in the manage 
ment of their business 

(2) Employment of Workmen—Every 
employer may belong to the federation, 
and every workman may belong to a trade 
union or nof, as either of them may think 
fit. 

Every employer may employ any man, 
and every workman may take employment 
with any employer, whether the workman 
or the employer belong or not to a trade 
union or to the federation respectively 

The trade unions recommend all their 
members not to object to work with non 
union workmen, and the federation recom- 
mend all their members not to object to 
employ union workmen on the ground 
that they are members of a trade finion. 

No workman shall be required, as a 
condition of employment, to make a 
declaration as to whether he belongs to a 
trade union or not 

(3) Piece-work—Employers and_ their 
workmen are entitled to work piece-work, 
provided: (a) The prices to be paid shall 
be fixed by mutual arrangement between 
the employer and the workman or work- 
men who perform the work. (b) Each 
workman’s day rate to be guaranteed ir- 
respectively of his piece-work earnings 
(c) Overtime and night-shift allowances 
to be paid in addition to piece-work prices, 
on the same conditions as already prevail 
in each workshop for time-work. All bal- 
ances and wages to be paid through the 
office. 

(4) Overtime—The 
trade unions are agreed that systematic 


federation and 
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overtime is to be deprecated as a method 
of production, and that when overtime ts 
necessary the following is mutually recom 
mended as a basis, viz.: 
workmen shall be required to work more 
than 32 hours overtime in any four weeks 
after full shop hours have been worked, 
allowance 
through sickness, ‘absence with leave, or 
enforced idleness 

In the following cases overtime is not 
to be restricted 
pairs, replacements, or alterations for the 
employers or their customers; trial trips 
and repairs to ships; 
ency. 

(5) Rating of Skilled Workmen—Em- 
ployers have the right to employ workmen 
at rates of wages mutually satisfactory to 


Lhat no union 


being made for time lost 


Breakdown work, re- 


urgency and emerg- 


the employer and the workman, or work- 
men, concerned. 

In fixing the rates of skilled workmen, 
the employer shall have regard to the 
rates prevailing in the district for’ fully 
trained and skilled men. 

Unions, while disclaiming any right to 
interfere with the wages of workmen 
other than their own members, have the 
right in their collective capacity to ar 
range the rate of wages at which their 
members may accept work 

General alterations in the rates of 
wages in any district shall be negotiated 
between the employers’ local association 
and the local representatives of the trade 
union or unions concerned 

(6) Apprentices 
recognized proportion of apprentices to 
journeymen, but it shall be open to the 


There shall be no 


unions to bring forward for discussion the 
proportion of apprentices generally em- 
ployed in the whole federated area 

An apprentice shall be afforded facilities 
for acquiring a practical knowledge of the 
branch of trade he adopts, and shall be 
encouraged to obtain a theoretical knowl 
edge thereof as far as circumstances per 
mit 

(7) Selection, Training, and Employ- 
ment of Operatives and Manning of Ma- 
chine Tools 
select, train, and employ those whom they 
consider best various 
operations carried on in their workshops, 


Employers have the right to 
adapted to the 


and to pay them according to their ability 
as workmen 

Employers, in view of the necessity of 
obtaining the most economical production, 
whether by skilled or unskilled workmen, 
have full discretion to appoint the men 
they consider suitable to work all their 
machine tools, and to determine the con- 
ditions under which they shall be worked. 

The federation .recommend their mem- 
bers that, when they are carrying out 
changes in their workshops which will re- 
sult in displacement of labor, considera- 
tion should be given to the case of the 
workmen who may be displaced, with a 
view, if possible, of retaining their ser- 
vices on the work affected, or finding 
other employment for them 


545 
(8) Provisions for Avoiding Disputes— 
With a view to avoid disputes, deputations 
of workmen shall be received by their 
employers, by appointment, for mutual 
discussion of any question in the settle- 
ment of which both parties are directly 
concerned; or it shall be competent for 
an official of the trade union to approach 
the local secretary of the employers’ asso 
ciation with regard to any such question; 
or it shall be competent for either party to 
bring the question before a local confer- 
ence to be held between the local associa- 
tion of employers and the local representa- 
tives of the trade unions 

In the event of ‘either party desiring to 
raise any question, a local conference for 
this purpose may be arranged by appli- 
cation to the secretary of the employers’ 
association, or of the trade union con- 
cerned, as the case may be 

Local conferences shall be held within 
12 working days from the receipt of the 
application by the secretary of the em- 
ployers’ association, or of the trade union 
or trade unions concerned. 

Failing settlement at a local conference 
of any question brought before it, it shall 
be competent for either party to refer the 
matter to the executive board of the fed- 
eration, and the central authority of the 
trade union or trade unions concerned. 

Central conferences shall be held at the 
earliest date which can be conveniently 
arranged by the secretaries of the fed- 
eration, and of the trade union or trade 
unions concerned 

There shall be no stoppage of work, 
either of a partial or of a general char- 
acter, but work shall proceed under the 
current conditions until the procedure pro- 
vided for above has been carried through. 

(9) Constitution of Conferences—An 
organizing delegate of the Amalgamated 
Society of Engineers shall be recognized 
as a local official entitled to take part in 


any local conference, but only in his own 
division. In case of sickness, his place 
shall be taken by a substitute appointed by 
the executive council 

Any member of the executive council 
or the general secretary of the Amalga 
mated Society of Engineers may attend 
local conferences, provided that the mem- 
ber of the executive council shall attend 
only such conferences as are held within 
the division represented by him. 

\ member of the executive council, or 
the general secretary of the Sfeam Engine 
Makers’ Society, and of the United Ma 
chine Workers’ 


may attend any local conference in which 


Association respectively, 


the societies or either of them are directly 
concerned 

Central conferences shall be composed 
of members of the executive board of the 
federation, and members of the central 
authority of the trade union or trade 
unions concerned. 

An employer who refuses to employ 
trade unionists will not be eligible to sit 
in conference 
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The British Engineering Trades 


Agreement 





No reader of the AMERICAN MACHINIST 
will, we believe, fail to note and read the 
new agreement between the British Engi- 
neering Employers’ Federation and the 
principal trade unions with which they 
have to deal, of which we publish the full 
text on another page. This agreement 
may be considered as the final outcome of 
the great strike which paralyzed British 
1897, the first 
and immediate outgrowth of which was 
the organization of the employers’ federa- 
tion which fought that strike to a suc- 
cessful conclusion and which has now 
brought about the eminently satisfactory 
agreement to which we refer. This agree- 
ment supplants a settlement agreed to in 
1898, which has ever since governed the 
relations between the two parties in the 
engineering trades. It represents conces- 
sions on both sides of course, but back of 
considerations is the formal 
acknowledgment by each party of the 
right of organization by the other, the 
agreement that all possible means of set- 
tlement of disputes are to be exhausted 
the final resort to strikes or lock- 
outs and the organization of machinery 


engineering industries in 


all such 


before 


for such settlements. 

When the points gained by the two par- 
ties are enumerated, they may, we think, 
be fairly considered as offsetting one 
another. On the one hand the unions 
agree that their men shall freely work 
with non-union men, but on the other 
hand the employers agree not to discrimi- 
nate against them. The unions gained 
important points in the guarantee of a 
minimum daily wage and in the agree- 
ment relating to limitations of overtime, 
but on the other hand the employers have 
secured the removal of all, or nearly all, 
the restrictions upon the number of ap- 
prentices to be employed and the recog- 
nition of the fact that there are circum- 
stances under which the amount of over- 
time required cannot be limited as well 
as complete control of the manning of 
their machines, including, we presume, 
the right to require one man to operate 
more than one machine. 

We have long believed that this must be 
the final outcome of this question, and 
that it has been reached in England sooner 
than in this country is but a repetition of 
ali history in these matters, since in the 
arrival of the acute stage of labor diffi 
culties, the organization of employers’ 
associations and, in fact, in every phase 
of the subject, we have in this country 
seen the repetition of a train of events 
which had already taken place in Great 
Britain. We believe that this will con- 
tinue and that eventually agreements of 
this kind must become common in this 
country as they already are in Great 
Britain and as they are beginning to be 
here. 
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[he unions which are represented in 
the agreement are the Amalgamated 
Society of Engineers, the Engine Makers’ 
Society and the United Machine Workers’ 
Association. We learn, however, from 
our British exchanges that other trade 
unions connected with the engineering 
trades have already made application to 
become parties to the agreement. 





Personal 





Shirley has recently assumed 
of superintendent of the 
Richmond, 


Loyd E. 
the position 
tHoesier Drill Company, at 
Indiana. 
superintendent 
and designer, gas engine department, 
Atlas Engine Works, for the past two 
years, has resigned his position to engage 
in the manufacture of a motor-buggy of 


L. O. Danse, assistant 


his own design 





Obituary 


Storm Bull, professor of steam engi 
neering in the University of Wisconsin, 
died at Madison, November 4, 51 
old. He was for some time professor of 


years 


mechanical engineering at the university, 
and in 1891 was elected mayor of Madi- 
He was a member of the American 
Mechanical Engineers since 


son. 
Society of 
1900. 

Abel G. Goldthwait, superintendent and 
vice-president of the Tolhurst Machine 
Works, Troy, New York, died suddenly 
November 17, 70 years old. Mr. Gold- 
thwait was a native of Vermont, had a 
meager common-school education, and 
as a young and green carpenter and mill- 
wright came to the Tolhurst shop looking 
for a job. It was then a small pattern 
shop doing also model and experimental 
work and everything that came along. 
“Abe” became a patternmaker and then 
the draftsman and was the recog- 
mechanical brain of the establish- 
ment. He grew with it and it grew with 
him so that there was hardly ever an 
cpportunity for him to have thought of 
any other position. He was a remarkably 
talented and later a widely experienced 
designer and inventor. The entire original 
line of Troy laundry machinery was first 
put in shape on his drawing board and 
constructed and _ successively im- 
proved to perfection under his super- 
vision. Inventors of all calibers and in 
all lines came to him with their too often 
crvde ideas and under his stimulus aud 
guidance all the possibilities were evolved 
in every case with many notable ard per- 
manent successes. Though little known 
to the big engineering world, his taients 
and his persistence in the lime of design- 
ing and inventing were remarkabjie and 
accomplished vast results of permanent 
value. Mr. Goldthwait became a member 
of the American Society of Mechantcal 
Engineers in 1892. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 
A Novel Center Oiler work, and the next was the little center A’ Three-speed Countershaft 


oiler shown with this 





Although we seldom think much about 
The lathe center is a much more im- it, there is undoubtedly much time lost Fig. 1 shows a new type of counter- 
portant tool or fixture than we usually in oiling centers and in grinding them shaft, the predominating feature of which 
think until it cuts or wears so that the true after they have become cut or worn, is that it gives two forward and a reverse 
work is not true. Its design is prac- cither from lack of lubrication or from speed, using but one belt from the line 

















FiG I A PHREE-SPEED COUNTERSH AFI 














chips and dirt being put on with the oil shaft to the countershaft instead of the 
from the little oil pocket in the tailstock. three usually necessary 
This device can be likened to a little Fig. 2 is a half section showing the con- 
A NOVEL CENTER OILER rotary pump with a stationary section struction of the device, and Fig. 3 shows 
containing the spout, which slips snugly the clutch-operating arrangement 
tically the same as when first used, and over the round part of the center, placed By referring to Fig. 2 it will be seen 


we understand that only two patents have with the spout on top as shown. Out that the three principal parts of the triple 
ever been granted on it. The first was side of this is a nurled section with a hole countershaft consist of a‘ pulley A with 
for the little groove that has been so for filling. A slight turn with the thumb a spur gear B attached to the hub, an 
often tried and abandoned on account of and finger, as shown, forces drops of oil internal gear C fitted with frictions W 
its tendency to ream the center in the out from the spout and X, and a three-armed spider D carry- 
It is called the Columbia center oiler 

and is made by F. W. Hall, Merchant- 

= ville, New Jersey. 
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FIG. 2. SECTIONAL PLAN OF THREE-SPEED COUNTERSHAFT 
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ing the intermediate pinions E that mesh 
between the internal C and the spur gear 
B, fitted with frictions Y and Z. 

The functions of frictions W X Y Z 
are as follows: When engaged, Y 
clutches the spider D to the shaft, Z when 
ngaged holds the spider D stationary, pre- 
venting it from rotating, W when en- 
gaged clutches the internal gear C to the 
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It is impossible to lock the frictions 
so as to throw off the belt as 1% so com- 
mon in the ordinary three-belt counter- 
shafts with two shippers. 

The device has the advantage of having 
a constant belt velocity. The slow drive 


is a geared drive, and the countershaft is 
self-oiling. It is made by the Smith Coun- 
tershaft Company, Boston, Mass 














FIG. 3 CLUTCH ACTUATING DEVICE FOR THE COUNTERSHAFT 


shaft. ‘Ihe female members of frictions 
Y and X are keyed to the shaft F, and 
those of Z and W are anchored to the 
overhead timbers or convenient locations. 

Using the shipper stick without pulling 
the latch (see Fig. 3), throwing the ship 
per to the left, frictions Y and W become 
engaged. This gives the slow speed for 
ward which is a powerful back-geared 
drive, the 13-inch pulley doing the work 
of a 24-inch pulley. With the spools in 
this position the internal gear C is held 
stationary and.the three-arm spider D 
from which the gear drive is taken is 
‘lutched to the shaft F. Throwing the 
shipper to the extreme right, frictions 

and X become engaged. This gives 
the reverse drive, the three-arm spider D 
being held stationary by friction 7, and 
the internal gear C which its then reversed 
being clutched to the shaft F 

The high speed forward is obtained by 
throwing the shipper to the extreme left, 
gripping the latch lever and throwing 
shipper to extreme right—this makes a 
positive connection between the pulley 
ind the shaft, driving it with and at the 
same speed of the pulley 

[he countershaft may be stopped or 
started by disengaging or engaging fric 
tion X, without shipping to the left and 
disengaging friction Y. 

To latch the shipper rods after using 
the high speed, simply ship to the extreme 
left and the latch automatically connects 
the shipper rod. 

A neutral position of the Shipper stick 
will bring the countershaft to 2. standstill 
regardless of what drives are being used. 
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A Giant Single-crank Press 


The cut shown illustrates a new single 
crank press recently built, which is one of 
the largest of its kind; it is adapted for a 
wide range of work such as heavy blank 
ing, trimming and shearing, also drawing 
cold from heavy sheet steel such articles 
as automobile hubs, cream - separator 
bowls and deep-drawn seamless shells 
This type of press is adapted for the 
manufacture of that class of articles that 
does not require the blank holder that is 
essential in the manufacture of utensils 
drawn irom thin sheet metal; consequently 
no blank holder with attendant toggle or 
cam action is provided in this press. 

The press is capable of exerting a work- 
ing pressure of 500 tons. Some interest- 
ing details of construction are as follows: 
The press is double geared and provided 
with an extra large and wide fly-wheel 62 
inches in diameter, weighing 2500 pounds, 
which also serves as a driving pulley; the 
proportions of the machine are unusually 
strong and massive throughout; the bed, 
frame columns and crown piece are all of 
special cast iron and are bound together 
by four vertical tie rods each 6 inches in 
diameter; these tie rods receive all the 
stress due to: the pressure exerted by the 
machine, thus relieving the frame col- 
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umns of all working tension; the frame 
columns themselves are of cored boxing 
section of ample dimensions to impart 
rigidity to the entire structure and to sup- 
port the bearings of the back gearing’ and 
driving shafts. The distance between 
housings is 37 inches. The bed of the 
machine is also of cored section, with 
wide extending feet, giving an area of 
base amply suitable to the general dimen- 
sions and the hight of the machine. The 
floor space over all is 10 feet 2 inches by 
14 feet 8% inches. The bed is provided 
with a circular opening 12 inches in diam- 
eter and with a bored recess 16 inches in 
diameter, into which a heavy plate is in 
serted on occasions when it is preferable 
to dispense with the opening in the bed 
[he crown piece of the machine is solid 
and serves as a bearing for the crank 
shaft as well as joining the tops of the 
frame columns; the main shaft is of high- 
carbon open-hearth steel and can be re- 
moved or placed in its working position 
without disturbing the crown piece of the 
press; the pitman is of cast steel provided 
with a 6-inch diameter forged-steel ad- 
justing screw, the adjustment being 
effected by means of a ratchet motion 
[he stroke of the slide is 24 inches, and 
the adjustment 8 inches. 

The driving and intermediate gears 
and pinions are made of steel, the main 
gear and pinions having specially designed 
short teeth, shrouded, attaining unusual 
strength without any undesirable enlarge 
ment of the pitch. The press is started 
and stopped by a single hand lever work 
ing in conjunction with an unusually 
powerful friction clutch and brake; the 
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depth of the machine below the floor line 
is 30 inches, and its total hight above the 
floor line is 16 feet 7 inches. The total 
weight of the machine is 75,000 pounds 
It was built by the E. W. Bliss Company, 
Brooklyn, New York 





A Portable Vise Bench—An 
Oily Waste Can 


Fig. 1 shows a handy portable vise 
bench 


is made of rolled boiler plate secured to 


The column, cylindrical in form, 

















FIG I \ PORTABLE VISE BENCH 


























FIGS. 2 AND 3. AN OILY WASTE CAN 


press can be readily stopped at any posi- 
tion of its stroke up or down; a power- 
ful knock-out is provided, easily capable 
of adjustment for various lifts or of being 
rendered inoperative on occasions when 
its use is not required. The parts of the 
knock-out beneath the bed may be readily 
remoyed to make way for shells that it 
may be desirable to pass through the bed 
instead of extracting from above. The 


the top and the base, both of which are 
made of cast iron. The top is provided 
with a rim so that tools or work will not 
jar or roll off. In the interior are three 
shelves with beaded edges, two of which 
are adjustable. 

The door is set in jambs and travels in 
slides top and bottom. It is provided with 
a hasp and can be fastened shut with a 
padlock. 
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The self locking handk i the side 
raises the wheels so that the base rests on 
the floor, or when in the opposite positio 
the base is raised and the bench can be 
moved where required on the three wheels 
two of which are dead and one swivel 
ing 

lhe bench is built in two sizes with tops 
20x20 inches, with a 3%-inch vise, and 
24x32 inches with a 5-inch vise. In each 
style the vise is 41 inches from the floor 
Figs. 2 and 3 show a gray-iron oily waste 
can The lid is sufficiently air-tight to 
prevent combustion and remain closed 
except when opened intentionally or when 
in the position for cleaning, shown in Fig 
3. Like the vise bench, the can is on 
rollers and is readily moved from place to 
place. These two articles are made by the 
New Britain Machine Company, New 
Britain, Connecticut 


Soda Kettle 


he illustration shows a very con 


Unlike the 
usual shop kettle, it is heated by a bunsen 


venient form of soda kettk 


gas burner or blue-flame kerosene burne 
instead of by a steam-heated jacket. This 
feature makes this kettle available for us: 
in shops and automobile garages wher 
a supply of live steam cannot be obtained 
for heating a steam-jacketed kettle. Inci 

















SODA KETTLE 


dentally the use of an expensive steam-trap 
and permanent steam-pipe connections is 
done away with, and the kettle is there- 
fore portable. The kettle is being placed 
or the market by the Gray & Prior Ma- 
chine Company, Hartford, Conn., who 
originally got them up for use in their 
own factory. They proved to be so handy 
that the company decided to place them 


on the market 
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A Spring Steering Connection 
The 


putting out a new spring steering connec 


Billings & Spencer Company ari 


tion, the purpose of which is to reduce 


the vibration on the 


steering-post arm to 
a minimum, preventing crystallization. It 
locking 
secures the steering arm 


also contains a device 
which eff ctively 


to the connection 


simple 
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sleete E 


[his sleeve 


the washer D through the 
which is held by the plug F. 

has a longitudinal slot just wide enough 
neck of the ball-arm 
placed in the 
This 


oyer the 
ball has 


ired by the plug G. 


to pass 
after the been 
socket and sect 
slotted sleeve, therefore, prevents the ball 
detached 
socket should the plug G become 


arm from becoming from its 
Ie OSE ned 
or worn 


lock 


safety 


This feature, 








A SPRING STE 


The connection is made up of an outside 


case A surrounding a 1%-inch ball and 
socket 
lug passing 


Washers art 


spring, and a nut at 


joint B, to which is attached a 


through a spiral spring 


placed at each end of this 
the end of the lug 
binds This 
made up of the aforesaid parts, is inserted 
into the end of the case A, after which the 
ball-arm is placed in position through a 
hole in the side of the case, and secured 
by the castellated The slotted 
sleeve E is then inserted in the end of the 
case as far as the washer D, surrounding 


these parts together piece 


plug G 


the ball and socket. The whole is then 
secured by the castellated and threaded 
plug F, which is further secured by a 


cotter pin and binder lug 
From the shoulder at C 
one direction acts upon the spring at the 


vibration in 


washer C, and in the other direction at 





RING CONNECTION 
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between the steering-post arm and the 
connection, eliminates the possibility of 
accident caused by these parts becoming 
disconnected. 


. 


The R. W. Speed Variator 





A great deal of ingenuity has been used 
in designing and developing variable 
speed devices. Much of this effort has 
been toward the end of eliminating clash 
gears which are objectionable for some 
classes of service. The two accompany- 
ing half-tones, Figs. 1 and 2, illustrate a 
recently perfected change-speed mechan 
ism, or speed variator, having this object 
It is intended in its application 
counter 


Funda- 


in view. 
for machine tools, machine-tool 


shafts and machinery in general. 

















FIG. I. THE R. W, 




















FIG, 2. THE R. W. 


SPEED VARIATOR SHOWING THE PINION BAR SLIDING MECHANISM 


SPEED VARIATOR SHOWING CONE 


AND PINION 


mentally, the device is based on a gear and 
cone principle, and can be seen in Fig. 1 
The cone is provided with a number of 
circumferential gear pits and 
parallel with the plan of the cone is.a 
shaft on which is fitted a spur pinion hav- 
ing teeth of a general conoidal form. This 
pinion is adjustable longitudinally on its 
shaft so that it can be brought into mesh 
with any desired row of gear pits on the 


rows of 


cone. As the number‘of gear pits varies 
in successive rows along the cone, the rel- 
ative speed between the cone and pinion 
is varied. As arranged, the number of pits 
in successive rows are in an arithmetical 
progression; thus, their spacing length- 
wise with the uniform. Hence, 
the pinion can be shifted by equal steps 
and come into perfect mesh with the suc- 


cone is 


Furthermore, the 
rows of pits are arranged so that one pit 


cessive rows of pits 


of each row is bisected by an axial plane 
of the cone. This straight or longitudinal 
series of pits is formed in a sliding bar 
which has a movement in each direction 
along the cone equal to the space between 
successive pit rows. Thus, if at the in- 
stant in the rotation when the 
Slide is parallel with the pinion shaft, this 


cone’s 
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slide is shifted, it will carry the pinion 
from the row of pits in which it was in 
mesh to the adjacent row which may be 
either one greater in number, or one less 
in number. In this way the pinion can be 
made to travel the full length of the cone 
by successive steps \t the larger end 
of the cone is a tripping mechanism which 
it is unnecessary to describe in detail, but 
which is operated by the handle show: 
and by means of which the sliding bar 

controlled. A movement of the hand 

toward the cone causes the pjnion to mov 

toward this larger end. Similarly, a move 
ment, of the handle away from the cone 
causes the pinion to move toward the 
smaller end 
handle, as shown in Figs. 1 and 2 throws 
this bar sliding mechanism out « 
and no movement of the pinion takes 
place. After each movement of this slide, 
it is returned to its normal position; thus, 


[he neutral position of the 


f mesh, 


its total motion in either direction is only 
equal to the distance between successive 
rows of pits. At each end of the cone, and 
acting through the bottom of a gear pit 
in the end rows, is a tripping device which 
prevents any further motion of the pinion 
Thus, it is impossible to shift the pinior 
from the last row of pits to a position 
which will bring it in interference with 
the body of the cone The cone can be 
built with several different tapers with any 
speed variation between the larger and the 
smaller end which is desirable, and with 
a wide range of individual steps dependent 
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upon the relation between the number ot 
gear pits in the larger and the smaller 
ends. It can thus be adapted to a larg: 
variety of purposes and conditions. This 
speed variator has been developed by t! 

R. W. Speed Variator Company, of 149 


Broadway. New York City 





An Automatic Gear Cutter 


Fig. 1 shows an automatic spur-gear 
cutter and Fig.°2 an attachment for the 
machine, wherewith bevel gears, clutches, 
etc. may be milled automatically In 
milling clutches a special cutter or ‘gang 
of cutters may be used for forming both 
the space and the tooth at one cut 

As will be seen, the attachment can be 
swung to any angle through 180 degrees 
A support in line with the cut is supplied 
for the work. This support is bolted to 
the housing of the machine [his gear 
cutter and attachment is made by the 
E. J. Flather Manufacturing Company, 
Nashua, New Hampshire 





The Schmidt Silent Drive Chain 


Drive chains have become so common 
that it is no longer necessary to give 
reasons for using them Their silence, 
their ability to adjust themselves to va 


rious sized wheels and to retain their 


7s) 
mn 


1ey lengthen 
make them 


driving properties 


through stretch and wear, 
very desirable in many places 


[he latest chain in the field is the one 


illustrated erewlt nvented by 
Carl G. A. Schmidt, Jr Among the 
claims for advantages of constructio! 
are the high-carbon steel links, the pi 

retaining links and_ th ise-hardened 
steel pins, and tl onstruction which 


i 
places the tooth of the link central be 


tween the pins so that the link is straight 


and will not bend or change pitch under 
load. This makes a lighter chain possible 
than where bending must be guarded 
against and the angle of the faces 1s so 


designed that the same chain can be used 
for very large and-very small wheels 

[he wheels on which these chains run 
have symmetrically cut teeth, the number 
being limited only by the capacity of the 
cutting machine. Very large speed ratios 
are consequently possible, 20 to 1 being 
well within the limits. A drive may be 
reversed and the chains need not be placed 
on the wheels in any explicit manner 

The outer end of the pin opening has 
the same radius as the pin so that the 
links have a full bearing from the be 
ginning without any wearing down to a 
seat 

The pins are not riveted but are re- 
tained by special edge links, called re- 
taining links, which are thinner than the 
driving links and one end has a keyhole 


shaped opening which slips over the pin 





























FIG I AN AUTOMATIC GEAR CU 


ITER FIG. 2 








THE BEVEL GEAR ATTACH MENT 





and into the groove in the end. These re 
taining links are offset and overlap, lock- 
ing each other as well as the pins, into 
This makes a secure fastening and 
taken 


apart for general overhauling, or chang- 


piace 
yet allows the chain to be easily 


ing its length, without the use of tools of 
any kind 


Fig. 1 shows two views of a section of 
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time after they have begun to wear and 
stretch should be addressed 
to Schmidt Drive Chain Company, 265 
Broadway, New York City 


Inquiries 





Trade Catalogs 


Kearney & Trecker Company, Milwaukee 
Wis. Circular No. 13, describing milling cut- 


ters Illustrated, 12 apges, 6x9 inches. 














Two 


Coupling Point 
Split Pin 


Retaining Link 
in Two Parts 


chains while Fig. 2 illustrates the tooth 
for both a new chain and one 
has stretched one-half inch per 
foot. In the latter case the chains simply 
ride out on the ends of the teeth and 
automatically form a larger pitch circle 
This enables the chains to be run a long 


contact 
which 


VIEWS OF 


SECTIONS 


Pull of 


Pin retaining 
ready to re 


Link, 


move 


4 


Puli of Load 


rooTH CONTACT 


, 

The Beaman & Smith Company, Providence, 
R. I. Catalog G, describing milling and bor 
ing machines and other metal working tools. 


Richard Dudgeon, Columbia & Broome 
streets, New York. Catalog and circulars of 
hydraulic jacks and hydraulic testing pump. 
Illustrated 
Turbine Wellsville, N. ¥ 


Kerr Company, 
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Bulletin No. 3, illustrating and describing 
steam turbine, turbine blowers, gas blowers 


16 pages, 6x9 inches. 

The Norman W. Henley Publishing Com 
pany, 132 Nassau street, New York. Cat- 
alog of scientific and practical books. 20 
pages, 3x5% inches, paper. 

The Seneca Falls Manufacturing Company, 
Seneca Falls, N. Y. Catalog No. 21-B of Star 
and Seneca Falls engine lathes, speed lathes, 
wood turning lathes. Illustrated, 32 pages, 
6x9 inches, paper. 





Business Items 


Jantz & Leist Electric Company, Cincinnati, 
O., has moved into the new plant at the 


corner of Western avenue and York street. 


The jury of awards of the Jamestown Ex- 
position has awarded to the Pittsburg (Penn.) 
Automatic Vise and Tool Company the gold 
medal for vises. 


Want 


Rate 25 cents a line for each insertion 
About siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwardcd, but replies will not he re- 
turned. If not forwarded, they will be de- 
stroyed without notice. No information given 
by us regarding any advertiser using boz 
number. Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements insérted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 
wages of successful applicants for situations. 





Advertisements 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Caliper list free.E.G.Smith Co., Columbia, Pa. 

If you use small gears in large quantities, 
write Berry and Parker, Erie, P 

Drafting done at reasonable rates. “J. W.,” 
10 Magnolia Ave., Jersey City, N. J. 

Clockwork and clock-operated mechanisms. 
Larchmont Mfg. Co., Larchmont, N. Y. 

Experimental machinery, tools, mode! 
work, etc. E. A. Sheldon, New Britain, Conn. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMpR. MACHINIST. 

Special machinery and manufacturing 
plants. Albert Pott, M. E., 23 Platt St., New 
York. 

Light, fine machinery to order ; 
electrical work specialty. E. O. 
ark, N. J. 

Special machinery designed and built; 
model and experimental work. A. Wittemann, 
P. O. Box 693, Stapleton, S. I. 

Special. machinery designed and built; dup- 
licate parts, tools, jigs and dies. The Wade 
Machinery Co., 133 Oliver St., Boston. 

Special machinery accurately built. 
machine and turret lathe work 


models and 
Chase, New- 


Screw 
solicited. 


“Robert J. Emory & Co., Newark, N. J. 


Machinists, tool makers, apprentices, shop 
help, reference tables. Send 10c. and stamp. 
James Slatter, 365 Broad St., Newark, N. 

Special machines designed and built; 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 

For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can seil it if it's “right.” Roy Ma- 
echinery Co., Minneapolis, Minn. 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AmeR. MACHINIST 

Wanted—Automatic machinery of modern 
design for manufacturing taps; would buy 
patents of perfect machine already running. 
Write to Heinrich Dreyer, Importer of Amer- 
ican Machinery, Berlin C, Kaiser Wilhelm- 
strasse I. 

Machinery built to order and by contract; 


du- 
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special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West and Morris Sts.. 
New York City. 

Our new up-to-date factory, well equipped 
for building light, medium or heavy machin 
ery, desires to secure or contract for work: 
can guarantee all wood patterns that we man 
ufacture; milling machine and pattern work 
a specialty. Steam Appliance Mfg. Co., Inc., 
Batavia, N. Y. 

Special machinery and duplicate machine 
parts built to order: tools, jigs and experi 
mental work; complete modern soya. 
MacCordy Mfg. Co., Amsterdam, N. 

In evenings, invent for profit; waste of 
money to engage non-mechanical patent at 
torney; no other attorney is member both 
A. 8. M. E., and A. I. E. E.; mail invention 
for free advice, etc. E. P. Thompson, M. E.. 
registered patent attorney, Suite 40, 39 Cort- 
landt St., New York. 

Arrange with us to do your manufactur 
ing; we are thoroughly equipped for al! 
classes of machine work, including screw ma 
chines and punch parts, tools, jigs, etc.; we 
a and build special and experimental 
machinery, also autemobiles and marine gaso- 
lene engines. Forest City Specialty Manufac 
turing Co., of Rockford, Ill. 

Machine Work Wanted—A New England 
foundry (with machine shop attached); A-1 
reputation and thirty years’ experience, de 
sires to combine with a well established high- 
grade machine business, requiring castings: 
employing twelve to twenty men with com- 
petent manager; object being to reduce ex 
penses and expand business for both parties: 
tide water shipping facilities, good business 
location ; full investigation and references ex 
changed. For further information address 
Box 615, AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Mechanical engineer, with five years’ super- 
vising experience; an advocate of up-to-date 
factory systems and industrial betterment 
conditions for increased dividends. Box 644, 
AMERICAN MACHINIST 

ILLINOIS 

Assistant superintendent, 27; 5 years ex- 
perience shop work. W. E. C., 6405 Parnell 
Ave., Chicago. 

MASSACHUSETTS 

Practical experienced, inventive, 
tool room foreman desires position. 
AMERICAN MACHINIST 

Electric welding specialist wants to change 
positions; superintendent of production and 
machine construction 5 years; experienced 
designer and draftsman on automatic ma- 
chinery. Box 616, AMERICAN MACHINIST. 

NEW JERSEY 

Draftsman; 27; American; wishes posi 
tion; four years shop, three years drawing 
board. Box 632, AMERICAN MACHINIST 

Technical graduate; 30 years old, with ma 
chine shop experience wishes position as gen 
eral draftsman. Box 606, AMER. MACHINIST 

Graduate of technical institute with sev 
eral years experience in general factory en 


modern 
Box 641 ° 


AMERICAN 


MACHINIST 


gineering, wishes situation in assisting ca 


pacity to head engineer. 


Box 607, Am. M. 


NEW YORK 
Mechanical draftsman wishes position. Ad- 
dress Box 640, AMERICAN MACHINIST. 


Experienced mechanical draftsman: rapid 
worker; wishes to change. Box 625, AM. M 
Machine designer ; technically educated, 


having 9 years’ shop and drafting room ex 


perience desires position. 


Box 645, Am. M. 


Draftsman, mechanical, technical graduate ; 


experienced detailer and nice tracer: 
best references 
AMERICAN MACHINIST. 

up-to-date 
tools, dies and experi- 
mental work; desire a 


position anywhere ; 


A first-class 
years’ experience on 


desires 
Box 637, 


toolmaker; 16 


position as inspector 


or foreman or any position of trust. Box 
636, AMERICAN MACHINIST. 


Superintendent ; 


experienced in office, draft 


ing room, pattern, foundry and machine shop: 


capable of successfully 
reducing costs, 


of men, 


duction. Box 643, 


with technical and 


handling large force 
and increasing pro 


AMERICAN MACHINIST 


Mechanical engineer ; 
commercial 


26; college graduated 
experience 


wants position as assistant superintendent: 


at present engaged ; 
ing to go anywhere. 


highest references: will 
Box 639, 
Mechanical engineer ; 


AMER. MACH. 
technical graduate ; 


28; experienced as designer, chief draftsman 


and superintendent on 
machinery manufacturing desires 
position; A-1 references 


AMERICAN MACHINIST 
Superintendent by 
mechanic; designer 


fixtures for cheap and accurate 
21 years’ 
open for engagement: 
Box 156, Portchester, N. Y. 


executive ability and 
with best references: 
38 years of age. 


practical man: 
of special tools, 


electric and special 
responsible 
Address Box 646, 


expert 
jigs and 
production ; 

experience 


OHIO 


Mechanical draftsman, age 28, 


technica! 


graduate with experience on tool, gas en 


gine and automobile work 
AMERICAN MACHINIST 

wanted as works manager, 
superintendent of ma 


Box 638, 
losition 
manager or general 


wants position 


sales 


chine shop and foundry; 34 years of age: 


technical education ; 


experienced in shop and 


drafting room, and 4 years as general man 


ager, 2 years as sales manager; 
grade man, with ability, 
$3000 to $5000; 
care AMER 


salary 


Address “Competent,” 


strictly high 
energy and system: 
will go anywhere 
Macu 


PENNSYLVANIA 


Wanted—Position as 
machine tool firms in 


represent one or two 


Europe; well acquainted with the 
French and 
have both practical and commercial 
change after first of 


agents; speak both 
fluently ; 
experience; desire to 


sales manager. to 


leading 
German 


year; best of references Box 635, Am. M 
FOREIGN 


Mechanical 
French Polytechnic 


engineer, 
School; 7 years’ experi 


graduate of the 


ence in United States as designer of machine 


tools, wishes to get 
Burope, 


similar 
France or Belgium preferred Box 


position in 


622, AMERICAN MACHINIST. 


Help Wanted 


CONNECTICUT 


Wanted —First-class 
for new and general 
Machine Co., 


all-around 
repair work. The New 
Danbury, 


machinist 


Conn 


39 


MASSACHUSETTS 

Help Wanted—A mechanic who has had 

experience in the manufacture of gages, both 

limit and thread, also in the handling of help 
Box 634, AMERICAN MACHINIST 


MISSOURI 


Wanted—Machine shop foreman; one un 
derstands engine lathe, turret lathe and dri!) 
press; state age, experience and wages ex 
pected. Box 642, AMERICAN MACHINIST 


NEW JERSEY 


Wanted—First-class metal pattern make: 
one experienced on stripper plate work, to 
act as working foreman in small shop; one fa 
miliar with agricultural work preferred. Re 
ply stating experience and wages wanted 
Box 633, AMERICAN MACHINIST 

Foreman for modern machine shop, located 
near New York and employing 30 to 50 men 
building textile machinery, and a good grade 
of special work; might offer proper man ap 
opportunity to take interest in business. Ad 
dress Box 624, AMERICAN MACHINIST 


NEW YORK 


Designer, expert on all kinds of tool work. 
competent to take charge of designing and 
drafting department of 30 men. Write stat 
ing age, experience and salary expected to 
E. E. L, 41 West 34th Street. 

Toolmaker ; A-1 practical mechanic ~ ge 
enced in the manufacture of tools in all its 
branches and having experience in handling 
a large force of men; none but a man with 
such experience need apply; write stating 
age, experience and salary expected. “H. & 
P..” 41 W. 34th St., New York 

OHIO 


Wanted—Energetic, reliable man as fore 
man of up-to-date sheet steel department for 
range and stove work; good pay to right 
party Write full particulars and references 
to “Fairman,” Box 626, AMER. MACHINIST 


WISCONSIN 


Wanted—A working foreman for an engine 
erecting shop; slide valve link motion en 
gines: one experienced in windlass and der 
rick engines preferred; in answering stat 
wages expected and references. Apply “_ 

Z..”" AMERICAN MACHINIST. 


For Sale 


For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N. Y¥ 

For Sale—Streit pulley lathe 30” new, 
price $500. The Kern Machine Tool Co.., 
Cincinnati, O. 

For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,” Box 425, Chicago 

For Sale—Cyclopedia for modern shop prac 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6 Address “L. N. O.,’ Box 425, Chi- 
eago, Ill 
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Abrasive Materials 

Abrasive Material Co., Phila., I’a. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Wheel 
Co., Bridgeport, 
Carborundum Co., 
Ms ae 


Emery 
Conn. 
Niagara Falls, 


Cortland Cor. Wheel Co., Cort 
land, N. Y 

Monarch Emery & Cor. Wheel 
_Co., Camden, N. J. 

Norton Co., Worcester, Mass 

Pike Mfg. Co., Pike, N. H 

Safety Emery Wheel Co., Spring 
_ field, O 

Vitrified Wheel Co.. Westfield, 
Mass 

Aftercoolers, Air 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 





Arbor Presses 


Barnes Co., W. F. & John, Rock 
ford, Ill 
Bartlett, E. E., Boston, Mass. 


Marshall & Huschart Machinery 
Co.. Chicago, Ill. 
Niles-Bement-Pond Co., 
Walker, N. U., Boston, 
Wilmarth & Morman 

Rapids, Mich 


New York 
Mass. 
Co., Grand 


Arbors 
Butterfield & Co., 
Cleveland Twist 
land, O. 
Cochrane-Bly Co., Rochester, N. Y. 
Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 


Derby Line, Vt. 
Drill Co., Cleve- 


Conn. 

Union Twist Drill Co., Athol, 
Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Architects 


& Day, 
John W., 


Philadelphia, Pa. 


Dodge 
Cleveland, O. 


Seaver, 





Balancing Ways 
Bowsher Co., N. P., 
Ind. 


South Bend, 


Barrelk, Steel 

Cleveland Wire Spring Co., 
land, O. 

Kilbourne & Jacobs Mfg. Co., Co- 


lumbus, O. ; 
Lyon Metallic Mfg. Co., 
Ill. 


Cleve- 


Aurora, 


Barrels, Tumbling 
Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


teaman & Smith Co., Prov., R. I. 


Cleveland Twist Drill Co., Cleve- 
land, O. 
Elmes Engineering Works, Chas. 


F., Chicago, Il. 
Mathews, Hugh, Kansas City, Mo. 
Niles- ement Peat Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Underwood & Co., H. B., Phila- 


delphia, Pa 





Bearings, Ball and Roller 
Gear Works, Norfolk 
Mass. 

Bearing Co., 


Boston 
Downs, 
Hyatt Roller 
rison, N. J. 
Standard Roller 
Philadelphia, Pa. 
Belt Dressing 
Cling-Surface Mfg. Co., 


Har- 


Bearing Co., 


Buffalo, 


Dixon Crucible Joseph, Jer- 

sey City. N. 
Rhoads & Sons, 
Shultz Belting Co., 
Belt Fasteners 
Bristol Co., Waterbury, Conn. 
Belt Filler 


Rhoads & Sons, J. 
Schieren & Co., 


Co., 
J 


J. E., Phila., Pa. 
St. Louls, Mo. 


E., Phila., Pa. 

Chas. A., New 
York. , 

Shultz Belting Co., St. Louis, Mo. 

Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 


Co., Birdsboro, Pa. 
Belt Shifters 
The L. & D. Co.. Boston. Mass. 
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Belting, Leather 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 


Benches, Work 
Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 


Bending Machinery, Power 

Boynton & Plummer, Worcester, 
Mass. 

Long & Allistatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc... Wm., Phila- 
delphia, Pa. 


Bending Tools, Hand 
Wallace Supply Co., Chicago, Ill. 
Blanks, Nut and Screw 


Dyson & Sons, Jos., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Blocks, Chains 

See Hoists, Hand 

Blocks, Die 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Witteman Co., A. P., Phila., Pa. 

Blowers 


American Gas Furnace Co., New 
ork. 
Chicago Flexible Shaft Co., Chi- 


cago, 4 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, III. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 
General Electric Co., New York. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nat Machinery 
Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
Mass. 
Brown Co., H. B., 
ton, Conn. 
oe FF 


Davis Machine 
Rochester, N. Y. 
Cleveland, O. 
& Co., Edwin, 


East Hamp- 


Foote-Burt Co., 

Harrington, Son 
Philadelphia, Pa. 

—— Machine Co., Waynesboro, 
">a. . 

Manning, Maxwell & Moore, Inc., 


New York. 
Dixon Co., 


Mummert, Wolf & 

Hanover, Pa. 
National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 


Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Bolt Heads 
Lang Co., G. R., 
Bolts, Coupling 


Cleveland Cap Screw Co., 
land, " 

National-Acme Mfg. Co., Cleve- 
land, O. 


Meadville, Pa. 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Cleve- | 





Books, Technical 
American School of Correspond- 
ence, Chicago, Il. 


Henley Pub. Co. N. W., New 
York. : 

Hill Publishing Co., New York. 

Piers, Frank, Phila., Pa. 

Boosters 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York 

Wheeler Co., Ampere, 


Crocker 
N 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Sprague Electric Co., New York. 

Westinghouse .Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co.. W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Retts Mach. Co., Wilmington. Del 

Binsse Mach. Co., Newark, N. J 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 


mington, Del. 
Fitchburg Machine Works, Fitch- 
Co., Cin., O 


burg, Mass. 

Fosdick Mach. Tool q 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. 
Ohio. 

Manning. Maxwell & Moore, Inc., 
New York. 

McCabe, J. J.. New York 

Motch & Merryweather 
ery Co., Cleveland. O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co.. New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., 
delphia, Pa. 

Vandyck Churchill Co., New York 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 


Tool Co., Cleveland, 


Machin 


Inc., Phila 


Baker Bros.. Toledo, O. 

Baush Mach. Tool Co., Spring- 
field. Mass 

Retts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison. Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill. Clarke & Co., Inc., Boston, 
Mass 

Manning. Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 


Niles-Bement-rond Co.. New York 
Poole Co., J. Morton, Wilmington, 


Del. 

i Tool & Supply Co., New 
ork 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Sellers & Co... Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 


Boring Tools 


Armstrong Bros 
eago, Ill. 


Inc., 


Tool Co., Chi 


Boxes, Tote 
Cleveland Wire Spring Co., Cleve- 


land. O 
Lyon Metallic Mfg. Co., Aurora, 
Ill 


Brackets, Lamp 
Standard Welding Co., Cleveland, 


Ohio 


Brakes, Magnetic Friction 


Electric Controller & Suppiy Co.., 
Cleveland, O. 


Brazing 


Industrial Oxygen Co., New York. 

Reinforced Brazing & Machiné 
Co., Pittsburg, Pa. 

Brazing and 

Powders 


Phillips-Lafitte Co., Philadel., Pa 


Tempering 


Broaching Machines 


Harrington, Son & Co., 
Philadelphia, Pa 
Lapointe Mach. Tool Co., Hudson, 


Mass 


Edwin, 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 


Cabinets, Tool 


Bros. Tool Co., Chi 


Armstrong 
cago, 


Hammacher, Schlemmer & Co., 


New York 

Lyon Metallic Mfg. Co., Aurora, 
Il! 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Calipers 

Athol Mach. Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co. J. T., Providence, 
R 

Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass 

Carborundum 

See Grinding Wheels. 

Carborundum Paper and 
Cloth 

Carborundum Co., Niagara Falls, 
~~ oe 

Case-Hardening 

Rogers & Hubbard Co., Middle- 


town, Conn. 
Williams & Co., J. H., Brooklyn, 
» = 
Cast Iron Brazing 
Industrial Oxygen Co., New York. 
Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 
Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 
Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 
Castings, Iron 


Birdsboro Steel Fdry 
Co., Birdsboro, Pa. 

Carr & Co., Stuart R., Baltimore, 
M 


& Mach 


Cell Drier Machine Co., Taun 
ton, Mass. 

Far.el Fdry. & Mach. Co., An 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 

Manufacturers Fdry. Co., Water 
bury, Conn. 

Poole Co., J. Morton, Wilming 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings, Steel 

Bethlehem Steel Co., So. Beth 
lehem, Pa 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn 

Keystone Steel Casting Co., Ches 
ter, Pa. 


Witteman & Co., A. P., Phila., Pa 


Cement, Cast Steel 
Clark Cast Steel Cement Co., 
Shelton, Conn 


Centering Machines 


Hendey Mach. Co., Torrington, 
Conn 

Hill, Clarke & Co., Inc., Boston, 
Mass 

Manning, Maxwell & Moore, Inc., 
New York 


Niles-Bement-Pond Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 





London, Conn 





Centers, Planer 

Bartlett. E. E., Boston, Mass 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., 
Conn 

Woodward & 
Worcester, 


Chains, Driving 


Hartford, 


Powell Planer Co., 


Mass 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass ; 
Boston Gear Works, Norfolk 


Downs, Mass 
Diamond Chain 
dianapolis, Ind 


& Mfg. Co., In 


Link-Belt Coy Philadelphia, Pa 
Morse Chain Co., Ithaca, N. ¥ 
Whitney Mfg. Co., Hartford, Ct 


Chisels, Cold 

Hammacher, Schlemmer & Co.. 
New York 

Whitman & Barnes Mfg. Co., Chi 
cago, 

Chucking Machines 

American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O 

Brown & Sharpe Mfg. Co., Provi 
dence, I 

Cleveland Automatic Machine Co., 
Cleveland, 0 


Gisholt Mach. Co.. Madison, Wis 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O 

Manning, Maxwell & Moore, Inc., 


New York 
Potter & Johnston 
Pawtucket, R. I. 
Reed Co., F. E., Worcester, Mass 
Warner & Swasey Co., Cleveland, 
Ohio 


Mach. Co., 


Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook 
lyn, N. ¥ 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve 
land, O 

Cushman Chuck Co., Hartford, 
Conn 

Goodell Pratt Co., Greenfield, 
Mass 

Grinkvist Drill Chuck Co., Jer- 
sey City, N. J 

Horton & Son Co., B., Windsor 
Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Frankfort, N. Y 


Pratt Chuck Co., 
New Britain, 


Skinner Chuck Co., 
Conn 
Standard 
Trump Bros 
ton, Del 
Wells Bros. Co.., 


Cleveland, O 
Wilming 


Tool Co., 


Mach. Co., 


Greenfield, Mass. 


Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co., D. E., New 
London, Conn 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn 

Gisholt Mach. Co., Madison, Wis 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn 


Niles-Bement-Pond Co., New York 
Pratt Chuck Co., Frankfort, N. Y. 


Skinner Chuck Co., New Britain, 
Conn 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn 

Chucks, Planer 

Bartlett, E. E., Boston, Mass 

Niles-Bement-Pond Co., New York 


Skinner Chuck Co., New Britain, 


Conn 


Chuacks, Split 


Hardinge Bros., Chicago, Ill 
Rivett Lathe Mfg. Co., Boston, 
Mass 


Cireulit Breakers 


Crocker Wheeler Co., Ampere, 
N. J 

Electric Controller & Supply Co., 
Cleveland, O 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 
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Clamps Conveyors, Automatic Cranes—Continued. Catting-off Tools 
Billings & Spencer Co., Hartford,| Link-Belt Co., Philadelphia, Pa. Genesal Fucumette Tool Co.. Mon- —— Bros. Tool Co., Chi- 

Conn. ‘ tour alls, N. cago . 

Hoggson & Pettis Mfg. Co., New Coping Machines Manning, Maxwell & Moore, Inc., Bilings & Spencer Cc., Hartford, 

Haven, Conn. Long & Allstatter Co., Hamilton, New York. . 

Le Count, Wm. G., So. Norwalk, Ohio. Maris Bros., Philadelphia, Pa. Cleveland Twist Drill Co., Cleve 

Conn. Niles-Bement-Pond Co., New York. | Moore Co., Franklin, Winsted, Ct. land, Ohio ‘ ‘ 
Starrett Co., L. S., Athol, Mass.| ,, Nicholls, Wm. 8., New York. Fitchburg Machine Works, Fitch 
Tudor Mfg. Co. Taunton, Mass.| COrendum Niles-Bement-Pond Co., New York. burg, Mass. 

Williams & Co., J. H., Brooklyn,| See Grinding Wheels. Northern pumasering Works, De- | O. ~ Rss Holder Co., Shelton, 

i! A . troit, Mich Co 
‘ Cotters Obermayer Co., 8., Cincinnati, O. Pratt. "k Whitney Co., Hartford, 
Clatches, Friction Adjustable Collet Co., Cleveland, | Pawling & MHarnischfeger. Mil Conn 
Caldwell, Son & Co., H. W., Chi- Ohio. : waukee, Wis. Western Tool & Mfg. Co., Spring- 

cago, Ill. Cleveland Twist Drill Co., Cleve- | Sellers & Co., Inc.. Wm., Phila field, O. 

Cowanesque Valley Iron Wks., land, Ohio. ; delphia, Pa. 

Cowanesque, Pa. Morse Twist Drill & Mach. Co., | United Engineering & Fdry. Co., Diamond Tools 
Eastern Machinery Co., New Ha- New Bedford, Mass. Pittsburg, Pa. American Emery Wheel Co., Prov- 

ven, Conn. Standard Tool Co., Cleveland, a Vandyck Churchill Co., New York. ae - 7 = wheel 
Evans Friction Cone Co., Newton} Whitman & Barnes Mfg. Co., Chi- Bridgeport Safety Emery ee 

Centre, Mass. cago, Ill. Crank Pin Turning Machines Co., Bridgeport, Conn. 

Johnson Mach. Co., Carlyle, Hart-| ¢ b Manning, Maxwell & Moore, Inc., Dickinson, Thos. L., New York 
ford, Conn. ounterbores New York. Safety Emery Wheel Co., Spring- 

Link-Belt Co., Philadelphia, Pa. a — Drill Co., Cleve- | Niles ee >. i. field 

New Haven Mfg. Co., New Haven, land, Ohio. Underwood Co., F ee a- 

Coun. Morse Twist Drill & Mach. Co.,| delphia, Pa. Dies, Sheet Metal 
Niles-Bement-Pond Co.. New York. New Bedford, Mass. : k Shaf American Tube & Stamping Co.. 
Patterson, Gottfried & Hunter,| Slocomb Co. J..T., Prov., B. 1. | Crank Shafts Bridgeport, Conn. ea 

Ltd., New York. Starrett Co., L. S., Athol, Mass. | Bethlehem Steel Co., So. Bethle- | Bliss Co., E. ae ~~) - ie Y 
Wood’s Sons Co., T. B., Chambers-| « 4 hem, Pa. Consolidated Press an ‘ool Co.., 

burg, Pa. Counters, Machinery Standard Connecting Rod Co., Hastings, Mich. 

; Hebert Sales Co., New York. Beaver Falls, Pa. Ferracute Mach. Co., Bridgeton. 
Clatches, Magnetic Veeder Mfg. Co., Hartford, Conn. | Tindel-Morris Co., Eddystone, Pa. N. J. - 
Mlectric C . : Mac Ss Co. 
eiGieveland, O. © UPPIY Con! Countershafts Crucibles ee 
, Almond -Mfg. Co., T. R., Brook- | Dixon Crucible Co., Joseph, Jer- | Manville Bros. Co., Waterbury. 
Coal Handling Machinery lyn, N. Y. sey City, N. J. Conn. 

a) > > 2 oY » 7 * Obe p 8., ’ . 
Link-Belt Co., Philadelphia, Pa.| ‘ —, cheper Mfg. Co., Worces 7 rmayer Co., Cincinnati, O siden, Sabifeens 
Coils Evans Friction Cone Co., Newton | Crashers Sloan & Chace Mfg. Co., Newark, 
Standard Welding Co., Cleveland, Centre, Mass. Farrel Fdry. & Mach. Co., Arso- ae é 

Ohio. LeBlond Mach. Tool Co., R. K., nia, Conn. Waltham Machine Works, Wal 
Cellet , attoch . . Cincinnati, O. Niles-Bement-Pond Co., New York. tham, Mass. 

ollets ane Attachmen ll é ink ‘o., P ; q 

A 8, s —~» ee & Moore, Inc., —_ Belt Co., Philadelphia, Pa Dies, Threading, Opening 
Adjustable Collet Co., Cleveland,| Mossberg Wrench Co., Central a, and Ladles, Foun- | prrington, F. A., New York. 

Ohio. Falls, R. I. ry Foote-Burt Co., Cleveland, O. 

. : Norton Grinding Co., Worcester, | Obermayer Co., S., Cincinnati, O. | Geometric Tool Co., New Haven. 
Compound, Core Mass. Paxson Co., J. W., Phila., Pa. Conn. 

Obermayer Co., S., Cincinnati, O.| Smith Countershaft Co., Boston, | Stevens, F. B., Detroit, Mich. Ideal Opening Die Co., New York. 
Paxson Co. 7 Phila. Pa Mass. aca Jones & Lamson Machine Co.. 
’ ” . Cups and Covers, Oil Springfield, Vt. 
Compound, Pipe Joint Coumtevennsia, Fetetion Bay State Stamping Works, Wor- | Pratt & Whitney Co., Hartford, 
Dixon Crucible Co., Joseph, Jer oe i. Cone Co., Newton cester, Mass. Conn. 
Ci ea entre, Mass. ale y "has. a. 

sey ty, N. J Wilmarth & Morman Co., Grand a & Co. Chas. H., Chicago, | Dowel Pins 
Compressors, Air Rapids, Mich. Lunkenheimer Co., Cincinnati, 0. Winkley Co., Hartford, Conn. 

a —~ een Co., Brad-| Countershafts, Speed Winkley Co., Detroit, Mich. Drawing Boards and Tables 
Blanchard Mach. Co., Cambridge,| ,, : mg nd : Cups, Grease Alteneder & Son, Theo., Philadel 

Mass. Evans Friction Cone Co., Newton phia, Pa. 

Bury Compressor Co., Erie, Pa. Centre, Mass. Lunkenheimer Co., Cincinnati, O. | Economy Drawing Table Co., To 
Chicago Pneumatic Tool Co., Chi-| Gi8holt Mach. Co., Madison, Wis. * ledo, O. 
cago, : ‘ . Cutters, Milling ga | Paper Co., Mittin- 
May _ C 7 » P pague, 3 Ss. 
( taycen vt Compressor Works, Woon and Printing | ,dams Co., Dubuque, Iowa. a 
Wu ae , ‘ Baldwin Steel Co., New York. Drawing Materials 
Curtis & Co. Mfg. Co., St. Louis, | Franklin 4 Co., H. H., Syra- | Recker-Brainard Milling Machine 
S >» 

Mo. cuse, N. Co., Hyde Park, Mass Alteneder Ne Son, Theo., Philadel- 
General Pneumatic Tool Co., Mon- Brown & Sharpe Mfg. Co., Provi- phia, 

: jour Falls, N. Couplers, Hose dence, R. I. i Miguel Mittincague Paper Co., Mittin- 
ndependent Pneu. . . : “4 “Maw eague ass. 

rn 7 neu. Tool Co., Chi Ingersoll-Rand Co., New York. — Twist Drill Co., Cleve- Smith, M. A., Providence, R. I. 
Ingersoll-Rand Co., New York < e Technical Supply Co., Scranton, 

ie . Coupli . Shaft Hardinge Bros., Chicago. Ill. “ , 
oompese & Co., Geo. H., Boston, rs B ae as - —, > Knight Mfg. Co., New Pa. 
Neha many , - = . monc g. Co., T. R., Brook- ark, N. J. 
Spacke Machine Co. F. W., In-| lyn, N. Y. Ingersoll Milling Mach. Co., Rock- | Pr@fting Machines 
apolis, ind. Caldwell & Son Co., H. W., Chi- ford, : Universal Drafting Mach. Co., 

Compressors, Gas cago, Ill. Morse Twist Drill & Mach. Co., Cleveland, O. 
Blaisdell Machinery C , Davis Machine Co, W. P., New Bedford, Mass 

ford. Pa. achinery Co., Brad Rochester, N. Nash Company, Geo., New York. | Drilling Machines, Bench 

’ . Electric Controller & Supply Co Pratt & Whitney Co.. Hartford, : i 

Conduit, Interior Cleveland, Conn. American Watch Tool Co., Wal 
+ aceon: 1 C : : Link-Belt Co., Philadelphia, Pa. | Rogers Works, Jno. M., Glouces- |_ tham, Mass. 
SI gue Electric Co.. New York.| Manning, Maxwell & Moore, Inc., ter City, N. Barnes Co., W. F. & John, Rock 
Cones, Friction i New York. Standard Tool Co.. Cleveland, O : ford, Ill. x 
Evans Friction Cone Co.. New-| Nicholson & Co., W. H., Wilkes- | Union Twist Drill Co. Athol, | Boynton & Plummer, Worcester, 

ton Centre, Mass. ioe ma Pa. Pond N Mass. G ~ = Pratt C G la 
. Niles-Bement-Pond Co., New York. | Ward & Son, Edgar T., Boston, | oode ra 0., reenfield, 
Connecting Rods and Straps/| Patterson, Gottfried & Hunter Mass. ’ Mass. 
Bethlehem Steel Co., So. Beth- Ltd., New York. Whitney Mfg. Co., Hartford. Ct. | Ingersoll-Rand Co., New York. 

lehem, Pa. Sellers & Co., Inc., Wm., Phila- Manning, Maxwell & Moore, Inc.. 
——— - ‘onnecting Rod (Co., delphia, Pa. Cutting-off Machines , New York. . 

eaver Falls, Pa. Standard Gauge Steel Co., Beaver . ‘atterson, Gottfried & Hunter. 

Tindel-Morris Co. Eddystone, Pa.| _ Falls, Pa. ~ ae. Bros. Tool Co., Chi- |" Tita, New York. 
Contract Work Wood's Ft Co., T. B., Cham- | pignall & Keeler Mfg. Co., Ed- Pratt & Whitney Co., Hartford 
Blanchard Mach. Co., Cambridge atteng, oe. wardsville, Ill. . Senate Bros. C w ; 

Mass. ; . Brown & Sharpe Mfg. Co., Provi- ree. By orcest:r. 
Brunswick Refrigerating Co., New ee dence, RB. I. Siate ‘Machi Cc Dwight, H 

Brunswick, N. J. Walker, N. U., Boston, Mass. a a a wo © BB) 
Ce rier Machine (€ \ ochester, N. . ~ y my : 2 

Mass. ee Se Cranes -= Clarke & Co., Inc., Boston, wee 2 Chace Mfg. Co., Newark, 
Manville Bros. C "ate Mass. ~~. oe 

Conn. we 0, Waterbury,| Box & Co., Alfred, Phila., Pa. Hurlbut-Rogers Mach. Co., South oS omen Tool Co. Cin 
Merritt, Jos., Hartford. Conn — y ‘wed Mach. Co., Cleve- Sudbury. Mass. cinnati, ‘ 

Turner Mach. C ‘ -/- and, ( Manning, Maxwell & Moore, Inc., ; 
etiam pn gg oe Ct. Case Mfg. Co., Columbus, O. New York. a Drilling Machines, Boiler 

Electric am Starters,/ Chicago Pneumatic Tool Co., Chi- Newton, Mach. Tool Wks., Phila- | American Tool Wks. Co., Cin., O. 
: : cago, delphia, Pa. Bickford Drill & Tool Ca, Cin- 
Case Mig. Co., Columbus, oO. Cleveland Crane & Car Co., Wick — = Whitney Co., Hartford, cinnat, oO. - _ 

: ker Wheeler Co., Ampere, ’ liffe, jn Co Boynton & Plummer, Worcester, 
ma J. : Crescent Forgings Co., Oakmont, Pesnties Tool & Supply Co., New Mass. 
oe ( rw & Supply Co.,| Pa. York. Foote-Burt Co., The, Cleveland. O. 

eland, O. Curtis & Co. Mfg. Co., St. Louis | Schmitz, August, Dusseldorf, Ger- | Ingersoll-Rand Co., New York. 
General Electric Co., New York. Mo many. Manning, Maxwell & Moore, Inc. 
Ww estinghouse 1 Electric & Mfg. Co., Franklin Portable Crane & Hoist | Tindel-Morris Co., Eddystone, Pa. New York. ; 
Pittsburg,*Pa. Co., Franklin, Pa. Vandyck Churchill Co., New York. | Niles-Bement-Pond Co., New York. 























November 28, 1907. AMERICAN MACHINIST 


43 























“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
Ghe Woodruff Patent System of Keying 



































The Whitney Mfg. Co., Hartford, Bene. U. S. A. 
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Drilling Machines, Boiler Drilling Machines, Upright | Drills, Ratchet—Oontinued. Enclosures, Tool-room 

—Continued. —Continued. Manning, Maxwell & Moore, Inc., | Hart & Cooley Co., New Britain, 
Prentice Bros. Co., Worcester, | Boynton & Plummer, Worcester, New York. Conn. 

Mass. Mass. Ic ci Parker Co., Chas., Meriden, Cone. Merritt & Co., Philadelphia, Pa. 

‘inci Mach. o., Cin > 7 ¥ . 
Drilling Machines, Electric cons P ae _ I aS Whitney Co., Hartford Engineering Appliances 
Chicago Pneumatic Tool Co., Chi- | Cincinnati Pulley Machry. Co., | Rogers Works, John M., Glouces- | Crosby Steam Gage & Valve Co., 
cago, Cincinnati, Ohio ter City, N. Boston, Mass. 
Clark, Jr., Elec. Co., Ine., Jas., Cone, wa mee. Co., Inc., Jas., | Standard Tool Co., Cleveland, O. | Lunkenheimer Co., Cincinnsti, O. 

Louisville, Ky. Louisville, Ky. i 
Independent Pneumatic Tool Co. | Davis Machine Co. W. P.,| Drills, Rock Begin, _Gachaates and 

Chicago, Rochester, N. Y. Ingersoll-Rand Co., New York. ectrica 

Fosdick Mach. Tool Co., Cin., O.| Northern. Electrical Mfg. Co.,| Crocker - Wheeler Co., Ampere, 
Drilling Machines, Multiple | poote-Burt Co., Cleveland, O. Madison, Wis. N. J. 

Spindle Gould & Eberhardt, Newark, N. J. Dodge & Day, Philadelphia, Pa. 
American Tool Wks. Co., Cin., O. | Harrington, Son & Co., Edwin, | Drill Speeder Jackson, Henry Docker, Boston, 
Andrews & Co., M. L., Cincinnati, Philadelphia, Pa. Graham Mfg. Co., Providence, Mass. 

Ohio. Henry & Wright Mfg. Co., Hart- R. 1. Merritt, Jos., Hartford, Conn. 
Baker Bros., Toledo, O. ford, Conn. Seaver, John W., Cleveland, O. 
Barnes Co., B. F., Rockford, Ill. | Hill, Clarke & Co., Inc., Boston, | Drying Apparatus 
Barnes Co., W. F. & John, Rock- Mass. Sturtevant Co., B. F., Hyde Park, | Engines, Gas and Gasolene 

ford, Ill. Hoefer Mfg. Co., Freeport, Ill. Mass. Automatic Mach. Co., Bridgeport, 
Baush Mach. Tool Co., Spring- | Kern Machine Tool Co., Cincin : Conn 

field, Mass. nati, O. Dynames Backus Water Motor Co., New- 
Bickford Drill & Tool Co., Cin- | Knight Machry. Co., W. B., St.| Burke Electric Co., Brie, Pa. ark, N. 

cinnati, O. Louis, Mo. C & C Electric Co., New York. | Blaisdell Machinery Co., Brad- 
Flather Planer Co., Mark, | Manning, Maxwell & Moore, Inc., | Crocker - Wheeler Co., Ampere, ford, Pa. 

Nashua, N. H. New York. N. J. Grant Mfg. & Mach. Co., Bridge- 
Foote-Burt Co., The, .Cleveland, | Marshall & Huschart Machry. Co., | General Electric Co., New York. port, Conn. 

Ohio. Chicago, Ill. Jantz & Leist Elec. Co., Cin., O. | Olds Gas Power Co., Lansing, 
Fosdick Mach. Tool Co., Cin., O. | MeCabe, J. J., New York. Northern Elec. Mfg. Co., Madi- Mich. 

Hardinge Bros., Chicago, III. Mechanics Machine Co., Rock- son, Wis. Struthers-Wells Co., Warren, Pa. 
Harrington, Son & Co., Edwin, ford, Ill. Ridgway Dynamo & Engine Co., 

Philadelphia, Pa. Morse Twist Drill & Mach. Co., Ridgway, Pa. Engines, Motor 
Henry & Wright Mfg. Co., Hart- New Bedford, Mass. Roth Bros. & Co., Chicago, Ill. Sy 

ford, Conn. New Haven Mfg. Co., New Haven, Sprague Electric Co., New York. Franklin he Co., H. H., Syra 
Hill, Clarke & Co., Inc., Boston, Conn. Sturtevant Co., B. F., Hyde Park, cuse, N. ‘ 

Mass. Niles-Bement-Pond Co., New York. Mass. Olds Gas Pener Co., Lansing, 
Manning, Maxwell & Moore, Inc., | Patterson, Gottfried & Hunter, | Triumph Electric Co., Cincin., O. Mich. 

New York Ltd., New York. Western Electric Co., Chicago, | Ridgway Dynamo & Engine Co., 
Marshall & Huschart Machry. Co., Prentiee Bros. Co., Worcester, Ill. Ridgway, Pa. 

Chicago, Mass. ’ Westinghouse Elec. & Mfg. Co., 

McCabe, J. J., New York. Prentiss Tvol & Supply Co., New Pittsburg, Pa. Engines, Steam 
Newton Mach. Tool Works, Inc., York. Struthers-Wells Co.. Warren, Pa. 

Philadelphia, Pa. Sellers & Co. Inc., Wm., Phila-] Electrical Supplies Sturtevant Co., B. F., Hyde Park, 

Niles-Bement-Pond Co., New York. delphia, Pa. Clark, Jr., Blec. Co., Inc., James, Mass. 

Prentice Bros. Co., Worcester, | Sibley Machine Tool Co., South Louisville, Ky. 

, — rool & = - ——y in — — Crocker - Wheeler Co., Ampere, | Engraving Machinery 
*rentiss Tool & Supply Co., New | Slate < ne Co., Dwight, Hart- N. J. ; ‘ be acine, 

York. ford, Electric Controller & Supply Co., o— Mach. Co., Geo. B 
Sogere . Co. Inc., Wm., Phila- | Sloan & » Mfg. Co., Newark, Cleveland, O. <* 

delphia, Pa. a General Electric Co., New York. 

Slate Machine Co., Dwight, Hart-|Tayior & Fenn Co., Hartford,| Jantz & Leist Elec. Co. Cin. 0. | -="eust Heads 
ford, Conn. Conn. Northern Elec. Mfg. Co., Madi- | Sturtevant Co., B. F., Hyde Park, 
Taylor & Fenn Co., Hartford, Ct. | Vandyck Churchill Co., ~~ bay son, Wis. Mass. 
. Wells Bros. Co., Greenfie ass. | Roth Bros. & Co., Chicago, III. 
= Machine, ONC i ee a Co, Hartford, Ct. | Sprague Elec. Co., New York. Exhibition Machinery 
Wile ussell } . Co., Green- | Triumph Electric Co., Cincin., O. 
Cincinnati Elec. Tool Co., Cin., O. field, Mass. Whaner Elec. Mfg. Cc., St Louie, Philadelphia Bourse, Phila., Pa. 
Clark, Jr., Elec. Co., Inc., James, | Wormer Mchry. Co., C. C., De- Mo. 
c Louisville, + Go. @ troit, Mich. Western Electric Co., Chicago, Expanders, Tube 
‘oates yper 0., orces- Jie y - 
ter, Mass, x Drills, Center Weston Elec. Instrument Co., -~ —e ee Te 
Gem Mfg. Co., Pittsburg, Pa. Cleveland Twist Drill Co., Cleve Newark, N. 5 ; 
Co., 


Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8S. Electrical Tool Co., Cincin- 
nati, ©. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., X 

Fitchburg Machine Works, Fitch- 
burg, Mass. 


Foote-Burt Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machry. Co., 
Chicago, 


McCabe, J. J., New York. 
Morris Foundry Co., Jno. B., Cin- 
ecinnati, Ohio. 
Mueller Mach. Too. Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 

* York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New ~~ 
Wormer Mchy. Co., C. C., 


troit, Mich. 
Drilling Machines, Turret 
Manning, Maxwell & Moore, Inc., 
New Pork. 


Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Beaman & Smith Co., Prov., R. I. 





land, Ohio. 
Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
Hartford, 


Pratt & Whitney Co., 
Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, oO. 


Drills, Hand 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, : 
Clayton Air Compressor Works, 


New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Pneu. Tool Co., Chi- 
cago, ° 
Ingersoll-Rand Co., New York. 


——~ = Maxwell & Moore, Inc., 
New Yor 

Niles Bement. Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Standard Tool Co., Cleveland, O. 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Conn. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coveens Twist Drill Co., Cleve- 


nd, O. 
Hines Wort Mach. Co., 





Cin., O. 


Westinghouse Elec. & Mfg. 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc 
Louisville, Ky. 

Crescent Forgings Co., 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 


, James, 


Oakmont, 


Lincoln Motor Wks. Co., Cleve- 
land, E 

Manning, Maxwell & Moore, Inc., 
New York. 


Roth Bros. & Co., Chicago, III. 


U. 8S. Electrical Tool Co., Cincin- 
nati, O. 

“— Electric Co., Chicago, 

Elevators 

Albro-Clem Elevator Co., Phia- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Gritiding Wheels. 


Emery Wheel Dressers 


American Emery Wheel Co., Prov- 
idence, R. I. 

Bay State Stamping Co., 
ter, Mass. 

Desmond- Stephan Mfg. Co., 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland 

Vitrified Wheel Co., Westhela, 


Mass. 
Wrigley Co., Thos., Chicago, Ill. 


Worces- 
Ur- 


Factory Equipment 


Lyon Metallic Mfg. Co., Aurora, 
Il} 


| Mfg. Equipment & Eng. Co., Bos- 
ton, Mass. 

Fans, Electric 

Croshee - Wheeler Co., Ampere, 

Dicht. “Mfg. Co., Elizabethport, 
ae 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 


son, Wis. 
Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co 
Pittsburg, Pa. 


Fans, Exhaust 


- Wheeler Ampere, 


Co., 


Phila., Pa. 
Hyde Park, 


Crocker 


General Electric Co., 
Sturtevant Co., B. F., 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 


New York. 
Nicholson File Co., Prov., Be B. 


Reichhelm & Co. E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, N. Y. 
| Ren & Wright Mfg. Co., Hart- 
ford, Conn. 
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Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 


No. 4 Wire Feed Screw Machine. 











CAPACITY, Hole through spindle, 1:3". Diameter of stock, &" to 
14", Length that can be turned, 8". Swing over 
bed, 154"; over cross slide, 7". 


Any saving in time in setting up a machine for a certain job means a 
reduction in the cost of that job. The many time-saving features on 
B. & S. Screw Machines appeal to the manufacturer from the stand- 
point of economy. 


Independent stops are provided for setting tools in the turret. Tool posts 
have quick adjustment. Chuck is quickly adjusted to different 
sizes of stock. Graduated scale on turret slide 
facilitates setting of machine. 


DESCRIPTIVE CIRCULARS MAILED TO ANY ADDRESS UPON 
APPLICATION. 


~T] 
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Flexible Shafts Gages, Recording Gears, Cut—Continued. eget Fe aE 
Chicago Flexible Shaft Co., Chi- | Bristol Co., Waterbury, Conn. ee ha ee. es a ie srinder 0., chburg, 
( yp a Mfg. Co., Worces- | Gages, Standard Papolis, ‘ind. Roger sreinecs | hiias Mach. 
‘Yoates C er 3} > ve - ’ cl r 

Mf Co.. McKees Co., Hyde Park, Mass. 

ter, Mass. . Pp Ames & Co. B. C., Waltham, —~ — vallioate: Brown & Sharpe Mfg. Co., Provi- 
Gem Mtg. Co., Fittsburg, =a. Mass. Van Dorn & Dutton, Cleveland, 0. | dence, R. 1. 

Manning, Maxwell & Moore, Inc., | athol Machine Co., Athol, Mass.| Walcott & Wood Mach. Tool Co., | Cincinnati Milling Machine Co., 

oo a Oe eo wee te. Watecd Corts He, taak. Ge tuk, des 
P ence, terb ar Co., Waterbury, > d., ‘ " a "4 
ms a & Plummer, Worcester Cleveland Twist Drill Co., Cleve- “Conn. — : C —~- - + Cc A 
oynton ’ ’ land, Ohio. ‘rocker - Wheeler 0., mpere, 
Bradley & Son, C. C., Syracuse ae ce Pas. Chuck Co, Jer] Gears, Molded guntn Machine Co., New York 

3 MN . ° oon , se “ . ¥ a op «5 ‘ 

y. X. 7" ~—aens © Benes & Wright Mfg. Co., Hart- | Caldwell & Son Co., H. W., Chi- | Gould & Eberhardt, Newark, N. J 
Burke Machy. Co., . ford, Conn. ° cago, Il. . Greenfield Mach. Co., Greenfield 
Ingersoll-Rand Co., New York. Morse Twist Drill & Mach. Co.,| Farrel Fdry. & Mach. Co., An- Mass. 
Miner & Peck Mfg. Co., New Ha- | Now Bedford, Mass. sonia, Conn. , Heald Mach. Co., Worcester, Mass 

ven, Conn. Pratt & Whitney Co., Hartford, ———? oe Co., H. H., Syra- | Hisey-Wolf Mach. Co., Cincin., © 
National Machinery Co., Tiffin, O. Conn. cu N, Ingersoll Milling Mach. (Co 
Prentiss Tool & Supply Co., New Rogers Wks., Jno. M., Gloucester Horsburgh & Scott Co., Cleveland, Rockford, Ill. 

York. : k City, N. J. Ohio. . 4 Manning, Maxwell & Moore, Inc 
Stertevant Co., B. F., Hyde Park, | giocomb Co ‘ol J. T., Prov., R. I. Philadelphia Gear Works, Phila- wie Yor | ae 

Mass. Starrett Co., L. S., Athol, Mass. elphia, Pa. Niles-Bement-Pon o., New Yor 
, D Wyke & Co., J., East Boston, | Taylor-Wilson Mfg. Co., McKees Mecton Grinding Co., Worcester, 
Forgings, = wy Se. Bet Mass. Rocks, Pa. Ma 
Bethlehem Steel Co, 5So. Pratt. “k Whitney Co., Hartford 

lehem, Pa. c marttesd. Gages, Steam Gears, Rawhide co nn. 

—— > er Bristol Co., Waterbury, Conn. _ Boston Gear Works, Norfolk ——— Tool & Supply Co., New 
y Co., R. H., New Haven, | Crosby Steam Gage & Valve Co., C wns, Mass. t ™ . : 

“to Sa ee. ae U.S. Electrical’ Tool Co., Cinein 

. ’ 7 Yo., Oakmont, cago, 

— Forgings Co Gear Cutting Machinery Earle Gear & Mach. Co., Phila- a P — Co.. F. E.. Green 
L. _ a, eg ° Use x 

0. K. Tool Holder Co., Shelton, | , ams Co.. Dubuque, Iowa. Paweok Mach, Co., Pittsburg, Pa. field, Mass. : ; 

_Conn. : American Watch Tool Co., Wal- | Gould & Eberhardt, N kN. J. | Wilmarth & Morman Co., Grand 
Williams & Co., J. H., Brooklyn, ng ny Rapids, Mich 

N.Y. . aha , tham, Mass. Grant Gear Works, Boston, Mass. “> ‘ 

» i. ar. Brainard Milling Machine Scott Co.. Cleve- 


Forgings, Hydraulic 

Rethlehem Steel Co., So. 
lehem, Pa. 

Forgings, Machine 

Dyson & Sons, Jos., Cleveland, O. 


Beth- 


Forgings, Steel 
Andrews & Co., John Hy., 
York. 

Baldwin Steel Co., New_York. 
Bethlehem Steel Co., So. Beth- 
lehem, Pa. : 
Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, 

> 
Tindel-Morris Co., Eddystone, Pa. 
Witteman & Co., A. P., Phila., Pa 


New 


Foundry Furnishings 

Adams Co., Dubnque, Iowa. 

Goldschmidt Thermit Co., 
York. 

Ingersoll-Rand Co., New York. 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 


New 


York. 
Chicago Flexible Shaft Co., Chi- 
cago, 
Nash Company, Geo., New York. 
Tate, Jones & Co., Pittsburg, Pa. 
Westmacott , Furnace Co., 
Providence, R. 


Witteman & Co., x P., Phila., Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

American Gas Furnace Co., New 
York. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. ; 
Nash Company, Geo., New York. 
Obermayer Co., 8., Cincinnati, O. 
Westmacott Gas Furnace Co., 
Providence, R. I 

Furnaces, Melting 

American Gas Furnace Co., New 
fork. 

Nash Company, Geo., New York. 

Westmacott Gas Furnace Co., 
Providence, R. I. 

Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 


Machine Shop 
New Britain, 


Furniture, 
Hart & Cooley Co., 


Conn. 

Lyon Metallic Mfg. Co., Aurora, 
Til. 

Manufacturing Equip. & Engin- 


_ eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 


ain, Conn. 





de Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eber _- Bros. Mach. Co., New- 
ark, J. 

Fellows Gear Shaper Co., 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

; | “ne axwell & Moore, Inc., 
New Yor 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Spring- 


Conn, 
— Tool & Supply Co., New 


ork. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Sloan 2 Chace Mfg. Co., Newark, 
N. 

ane “Mach. Co., F. W., Indian 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Chicago Raw Hide Mfg. Co., Chi- 
cago, 


Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa: 

Eberhardt Bros. Mach. Co., New 
ark, WN. J. 

Fawcus Mach. Co., Pittsburg, Pa. 


Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 


Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, Il. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New York. 

Mutual Machine Co., Hartford, 
Conn. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phila- 


Philadelphia Gear Works, 
delphia, ; 





Horsburgh & 
land, O. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., a ctabary, Pa. 

w= wg & Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Eberhardt Bros. Mach. Co., New- 
ark, 


Faweus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
ee & Scott Co., Cleveland, 


h 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Generating Sets 


Burke Electric Co., Erie, Pa. 
Copeier - Waeeter Co., Ampere, 


General Electric Co., New York. 

Northern Electric Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F.. Hyde Park, 
Mass. 

Triumph Elec. Co., 


Generators, Gas 

-— ~ - Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Graphite 

Dixon Crucible Co.., 
* Y. J. 


Cincinnati, O. 


Jos., Jersey 


Obermayer Co., S., Cincinnati, O. 


Grinders, Knife 


American Wood Working Mchy. 
Co., Rochester, N. Y. 
Bric dgeport Safety Emery 
Co., Bridgeport, Conn. 
Safety Emery Wheel Co., Spring- 

field, O. 


Wheel 


Grinders, Center 


Cincinnati Electricai 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 

Gem Mfg. Co., Pittsbur 

Heald Mach. Co ~~ 

Cin., O. 


Tool Co., 


James, 


Mass. 
Hisey-Wolf Mach. Co., 


Manning; Maxwell & Moore, Inc., 
New York. 
Mueller Machine Tool Co., Cin- 


cinnati, O. 
Niles-Bement-Pond Co., New York. 
U. 8S. Electrical Tool Co., Cin., O. 





Grinders, Cylindrical 


Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, . 

Heald Mach. Co., Worcester, Mass 

Landis Tool Co., Waynesboro, Pa 

Morse Twist Dri Mach. Co., 

ass 


New Bedford, " 

Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

wes: & Co., Chas. H., Chicago, 


Bridgeport Safety Emery Whee! 
Co., Bridgeport, Conn. 

Gardner Machine Co., Beloit, Wis 

Heald Mach. Co., Worcester, Mass. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

anggeing, 36 Maxwell & Moore, Inc., 

or 


New 
Ransom Mig. Co., Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, O 


Taylor & Fenn Co.. 
Grinders, Drill 
Heald Mach. Co., Worcester, 


Hartford, Ct 


Mass 


Hill, Clarke & Co., Inc., Boston 
Mass. 

Manning, Maxwell & Moore. In: 
New York. 

Morse Twist Drill & Mach. Co 


New Bedford, Mass. 
Niles-Bement-Pond Co., New York 
Sellers & Co., Inc., Wm., Phila 

delphia, Pa. 

Standard Tool Co., Cleveland, 0 

U. 8. Electrical Tool Co., Cincin 
nati, Ohio. 

Wilmarth & Morman Co., 

Rapids, Mich. 


Grand 


Grinders, Internal 
me S Grinder Co., Ine., Fitehburg. 


Brown. & a ae Mfg. Co., Provi 
dence, R. 
Greenfield Mach. Co., Greenfield 


Mass. 
Heald Mach. Co., Worcester, Mass 
Landis Tool Co., Waynesboro, Pa 
Manning, Maxwell & Moore, In 


New York. 

Rivett Lathe Mfg. Co., Boston. 
Mass. 

U. 8S. Electrical Tool Co., Cincin 
nati, Ohio. 

Wells & Sons Co., F. E., Green 
field, Mass. 

Grinders, Portable 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James. 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O 

Independent Pneumatic Tool Co.. 
Chicago, Ill. 

U. 8. Electrical Tool Ce., Cin., O. 








